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THE OBJECTIVES OF THIS STUDY WERE TO EXAMINE THE 
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EFFORT AMONG STUDENTS' COURSES, AND TO EXPLAIN THE 

relationships discovered, the investigators believe that the 

FOUR EXCHANGE SYSTEMS RELEVANT TO THE EFFORT-ALLOCATIONS OF 
STUDENTS ARE--(l) PROFESSOR-STUDENT, (2) COURSE-STUDENT, (3) 
PEER-STUDENT, AND (4) EGO-EXCHANGES. IT IS PROPOSED THAT THE 
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PRESSURE TO ACHIEVE AN EQUILIBRIOUS RELATION WITH THOSE WHOM 
WE INTERACT, AND (2) ATTEMPTS BY INDIVIDUALS TO PROFIT BY 
PERSONAL BEHAVIORS. BATA ON 43 VARIABLES WERE COLLECTED BY 
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CHAPTER I 



Problem, Exchange Theory, and Related Literature 



I. PROBLEM 

It is no doubt true that students put more effort into 
some courses than into others.* But what is the basis of 
such differential allocation? Do they allocate their efforts 
simply on the basis of the amount of work required by the 
instructor? Do students work harder in some courses because 
they find the subject matter more interesting? Do peer in- 
fluences significantly influence effort-allocation among 
students? And if, indeed, all these factors do contribute 
to how students will parcel out their limited resources, 
what is the relative contribution of each and, further, how 
would we explain this phenomenon? Even though we may be 
able to predict allocations empirically, the difficulty 



♦The research reported here was financed through a 
grant from the United States Office of Education, grant 
number OEC-3-7-07803 3-2858. Part of the computer analysis 
was sponsored by Washington University computing facilities 
through N£F Grant G— 22296. 
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nonetheless remains of adequately explaining the relation- 
ships demonstrated. 

The substantive problem posed by this research is two- 
fold; first we will attempt to delineate the variables that 
predict differential effort-allocations among students' 
courses; and, second, we will attempt to explain the rela- 
tionships so observed. The explanatory model that we will 
use will be that of exchange tlieory. 



II. AN INTRODUCTION TO EXCHANGE THEORY 

Although systematic exchange theory is still in its 
infancy, it does, nonetheless, offer exciting possibilities 
to the social scientist. Indeed, if a "theory of a phenom- 
enon consists of a series of propositions, each stating a 
relationship between properties in nature,"^ and if we 



^Braithwaite' s approach to theory is also instructive. 

He defines theory as a "deductive system in which observable 
consequences logically follow from the conjunction of observed 
facts with the set of fundamental hypotheses of the system." 
(Cf. R. B. Braithwaite, Scientific Explanation , New York: 
Harper Torchbooks, 1960, p.22.) For Homans' conception of 
theory see George C. Homans, "Bringing Men Back In," American 
Sociological Review , 1964, pp. 809-18; and for his notions on 
exchange theory see "Social Behavior as Exchange," American 
J ournal of Sociology , 1958, pp. 597-606; and Social Behavior ; 
Its Elementary Forms , New York; Harcourt, Brace & World, Inc., 
1961. Also see Peter M. Blau, Exchange and Power in Social 
Life, London; John Wiley & Sons, Inc., 1964. 
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also insist, as Homans does, that a theory must state the 
nature and the direction of the relation between variables, 
and that some of the propositions which form a deductive sys- 
tem must also be contingent — that is, amenable to empirical 
tests — then exchange theory may be the only theory (albeit 
primitive) that sociologists have managed to develop. Blau — 
and especially Homans — have attempted to build exchange theory 
so as to meet the criteria stated above. The potential power 
of such an approach to theory stems from its potential gen- 
eralizability and from the fact that via axiomatic derivations 
one can arrive at new propositions. Such propositions, how- 
ever, must be rigorously stated otherwise it is impossible 
to make meaningful deductions from them. 

The view that man is a reciprocating creature is not 

new to social science. As Gouldner has pointed out, Cicero, 

the famous Roman orator, philosopher, and politician, once 

noted that "all men distrust one forgetful of a benefit." 

Gouldner goes on to point out that Howard £. Becker, L. T. 

Hobhouse, Richard Thurnwald, Georg Simmel, George C. Homans, 

Claude Levi-Strauss, and Raymond Firth all have spoken of man 

2 

as a reciprocator in his social interaction. Many more names 




^Alvin W. Gouldner, "The Norm of Reciprocity; A Prelim- 
inary Statement," American Sociological Review , 1960, pp. 161-62. 
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cou3.<3 be added to Gouldner’s list. Certainly the names of 
Peter Blau, John W. Thibaut, and Harold H. Kelly must nov be 
appended to his list.^ And, in the history of social psychol- 
ogy, such names as Dashiell, Cottrell, and Sears deserve 
mention. The social psychologists' contribution has come in 
large part from their realization that the behavior emitted 
by other persons in a social situation will affect the be- 
havior of the actor. Thus we get Cottrell's discussion of 
the 'double conditioning;'^ Dashiell' s notion that in a social 
setting the 'other' persons "are themselves stimulable and 
reactive; and so the stimulus-response relationship between 
the one individual and these social objects is likely to be a 
reciprocal affair."^ More recently, some of the research 
being conducted in organizational analysis has made .contribu- 
tions to exchange theory; the names of such researchers as 



^Peter M. Blau, cit. ; John W. Thibaut and Harold 

H. Kelley, The Social Psychology of Groups , New York: John 
Wiley & Sons, 1959. 

^Leonard S. Cottrell, Jr., "The Analysis of Situational 
Fields in Social Psychology," American Sociologfical Review , 
1942, p. 374. 



^J. F. Dashiell, "Experimental Studies of the Influence 
of Social Situations on the Behavior of Individual Human 
Adults," in C. Murchison (ed.). Handbook of Social Psychology , 
Worcester, Mass.: Clark University Press, 1935, p. 1097. 
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Adams, ^ Levine and White, ^ Levinson,® Schwartz,® and Gouldner 
merit attention.^® 

In our introductory presentation of exchange theory, we 
will simply indicate some of the core ideas of the theory. A 
detailed discussion and a modest extension of the theory will 
be presented in Chapter II. The basic notions of exchange 
theory may be stated in terms of social actors reciprocating 
with one another so as to maximize self-interests. In general, 
exchange theory predicts that people act and react to one an- 
other so that all profit by the interaction. And interaction 
will persist, (other things being equal, of course) only to the 
extent that the various actors find that they are profiting by 



®J. Stacy Adams, “Inequality in Social Exchange," in L. 
Berkowitz, Advances in Experimental Social Psychology , New 
York: Academic Press, 1965, pp. 267-99. 

7 

Sol Levine and Paul E. White, "Exchange as a Conceptual 
Framework for the Study of Interorganizational Relationships," 
Administrative Science Quarterly , Vol.5, pp. 583-601. 

®Harry Levinson, "Reciprocation: The Relationship Be- 
tween Man and Organization," Administrative Science Quarterly , 
Vol.9, pp. 370-390. 

®Michael Schwartz, "The Reciprocities Multiplier: An 
Empirical Evaluation," Administrative Science Quarterly , Vol.9, 
pp. 264-77. 

^®Alvin W. Gouldner, "Organizational Analysis," in Robert 
K. Merton, Leonard Broom, and Leonard S, Cottrell, Jr., (eds.). 
Sociology Today a New York: Basis Books, Xnc., 1959, pp, 400-428, 
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by their behaviors. Thus if person A can provide valued be- 
havior to another person, B, and if B can reciprocate by pro- 
viding valued attributes to A, then v;e would predict that the 
interaction would tend to persist through time. Gift-giving, 
as analyzed in the anthropological literature, would appear 
to indicate that most gifts have, as it were, strings attached 
to them. If one examines the individual's (or group's) gifts 
in the exchange, one generally finds that the gift, if not 
returned in kind, will serve in some way to make the exchange 
profitable for .both sides. It may serve, for example, to 
solidify the relation between two groups and hence protect 
one group from the other. But we must not make the mistake 
that Thurnwald has in assuming that reciprocity is always just 
and returned in kind: 

The idea that the person receiving his 
or her share will be ready to-morrow to 
give the same to the distributor to-day. 

To-day's giving will be recompensed by 
to-morrow's taking. This is the outcome 
of the principle of reciprocity which 
prevades every relation of primitive life 
and is exemplified in many other wciys.^^ 

Firth has emphasized that in some exchanges ^hat "whatever be 

the quantitative effect, the emphasis is laid upon the act of 

11 

Richard Thurnwald, Economics in Primitive Communities . 
London: Oxford University Press, 1965, p. 106. 
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return rather than upon the quantity or quality of the goods 
returned. 

Let us briefly examine v?hat would appear to be three 

fundamental weaknesses that plague contemporary exchange 

theory. First — and most glaring of all — is a notable paucity 

of empirical evidence that has been specifically gathered to 

test the propositions of the theory. But we must remember that 

as a systematic theory about human behavior, exchange theory 

is in its rorrfil€ive==‘3=tag^-^ hence it is understandable 

that the rigorous tests of its propositions have yet to be 

performed. To verify and to further refine it, however, much 

•13 

research will be required.’ 

In the second place, no good answer has been provided 
to the question as to why people enter into and maintain ex- 
change relations. Is it because of some instinct to maximize 
pleasures, or is it, as Durkheim and Gouldner would seem to 



^^Raymond Firth, Primitive Polynesian Economy , New York: 
The Humanities Press, 1950, p. 313. 

^^To date most of the exchange theorists' work has been 
concentrated on reinterpreting other research as studies in 
exchange. And, given the fact that exchange theory is quite 
general in its application, it is no surprise that a good deal 
of convincing work has been done along these lines. The works 
of Homans and Blau (op. cit .) are sufficient to illustrate this 
point. One of the few empirical studies completed and directly 
testing one of Gouldner 's concepts, is that of Michael Schwartz 
(£E* cit.) . 
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suggest, that man enters into such relations because he is 
conscious of his dependence upon others? How is it that 
man's egoism is modified so that viable social patterns can 
emerge? Indeed, the Hobbesian problem of why we do not have 
war of all against all is still problematic. Perhaps the 
concepts of reinforcement and of socialization will prove 
helpful in answering this question — or, if not providing a 
satisfactory answer, at least providing a useful lead. To 
account for the modification of man's egoism, it could be 
argued that a distinction between origin structures and main- 
tenance structures needs to be introduced. V7e would argue 
that the origin of exchange relations fall into the realm of 
'arm-chair anthropology' and need not be raised here. It is 
the once-established, on-going exchange relations that are of 
significance to understanding such relations. Briefly, it 
could be argued that upon entering the world, the child has 
a complex of physiological needs. Hunger and the need for 
warmth might be said to constitute the basic two. Through 
the constant pairing of the need-reduction (or need-satisfy- 
ing) stimuli with, for example, mother's affection, the child 

^^Emile Durkheim, The Division of Labour in Society , 
Glencoe: The Free Press, 1964, esp. pp. 233-352; Alvin W. 
Gouldner, "The Norm of Reciprocity," cit . 
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through time comes to find that mother's affection in and of 
itself becomes positively reinforcing. In the simple case, 
then, when societal norms are communicated to the child, and 
if the child is rewarded for obeying them (or, indeed, pun- 
ished for disobeying them), either by the mother's affection 
or some other secondary re inforcer, then the child will come 
to accept norms simply because social rewards are contingent 
upon their acceptance. If there is such a thing as a 'norm 
of reciprocity' it may well rest on the socialization process 
where people are reinforced for reciprocating, punished for 
not reciprocating. To earn the rewards of the social environ- 
ment reciprocation is necessary. 

Finally, on both the theoretical and the empirical sides, 
no attempt has yet been made to deal with the fact that man 
simultaneously performs in multiple exchange systems. And each 
of these has anticipated and actual consequences for him. A 
viable exchange theory will have to take into account these 
various exchange systems. Furthermore, it will probably be nec- 
essary to include within our exchange formulations, the notion 
of ego-exchanges and exchanges with the non-social environment, 

III . THE SOCIOLOGICAL CONTRIBUTION OF EXCHANGE THEORY 



Social scientists, on looking at the writing of the 
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exchange theorists, might understandably ask the question, 
‘•Well, what does this add to Skinnerian psychology? Certainly 
there are important and unmistakable convergencies between 
operant conditioning and exchange theory (this similarity is 
particularly apparent in the work of George C. Homans) . But 
there are also differences, and those are to be noted, for 
they constitute the distinctive sociological elements of the 
theory. The exciting possibility of exchange theory is 
tl It it may well provide a stronger link between psychological 

and sociological thinking and research. 

As a preliminary, and doubtlessly incomplete, statement 
of the differences between operant conditioning and exchange 
theory, the following points might be raised juor discussion: 

(a) Subject Matter . Operant conditioners have mainly 
concerned themselves with such processes as satiation, depri- 
vation, and the effects of various types of reinforcement 
schedules. Such research has focussed on individual organ- 
isms, both human and sub-human. Exchange theorists have been 
more concerned with interaction— the relations between two 
or more people — and have focussed attention on the processes 
that surround such relations. 




(b) A Concern With Both Sides of the Exchange . As 



suggested above, exchange theorists have concerned themselves 
vith both sides of an exchange? the operant conditioners, on 
the other hand, have generally focussed on one side of the 
exchange — that of the experimental subject. This does not 
mean, however, that the psychologists were not aware of the 
so-called 'double conditioning' process. 

(c) Revisions of Old Concepts . Exchange theorists may 
well come up with important criticisms of operant condition- 
ing principles. One concept that no doubt will come under 
attack will be the operant conditioners' notion of the im- 
portance of the immediacy of reinforcement in conditioning. 

In dealii ^ with human affairs this may not always be the case. 
One of the peculiarities of man (often wrongly attributed to 
elephants 1) is that they have a long memory. An act commit- 
ted now, and rewarded or punished much later, may have conse- 
quences for his later behavior, providing that the connection 
between act and consequent is made by the person. 

(d) The Macro-Level and the Complex . With the addition 
of more variables, and with the development of research which 
deals with exchanges between systems as well as between people, 

t should be possible to examine macro- level phenomena. One 
interesting study already conducted along these lines is that 
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of Sol Levine and Paul E. White in their investigation of the 

15 

interrelations between community health and welfare agencies, 

(e) An Explanation , Richard Braithwaite has pointed out 

that any psychologically satisfying answer to the question 

16 

'why' is an explanation of sorts. While we may not be 
satisfied with any response that satisfies some people as 
an adequate explanation the argument could be developed that 
one must go beyond the empirical level to find explanation. 
Thus, merely to be able to predict one event from another 
does not necessarily mean that we can offer a meaningful ex- 
planation of the relation between the two events. Hopefully, 
exchange theory can offer convincing explanations of a good 
deal of human behavior. 

IV. LITERATURE RELEVANT TO EFFORT-ALLOCATIONS OF STUDENTS 



Little reported literature deals directly with the sub- 
stantive problem raised by this research? i.e., the variables 



15 

Sol Levine and Paul E. White, "Exchange as a Concep- 
tual Framework for the Study of Interorganizational Relation- 
ships," op. cit . 

^^Richard B. Braithwaite, Scientific Explcination , New 
York: Harcourt, Brace, and World, Inc., 1961, pp, 20-26. 




that predict the amount of effort students put into their 
various courses. T»jhy, in short# does a student work twice 
as hard in one course than in another? The first job in 
finding answers to this question will be in locating vari- 
ables that will predict such differential allocations. A 
survey of the literature indicates that a few studies can be 
related to both the theoretical interests of this research 
as well as some which bear indirectly on its substantive 
problem. 

In dealing with the question of the influence of teacher 

attributes on students' behavior and achievement, Preymier 

has reported that students perceive the teachers to be impor- 

17 

tant in motivating them to do good work. Thus, at least 
at the perceptual level, students find teachers to be rele- 
vant to motivating students. Research by Page,^® Wallen, 

^^Jack R. Preymier, "A Study of Students' Motivation 
to do Good Work in School," Journal of Educat ional Research, 
Vol. 57 (1964), pp. 239-44. 

Page, "Teacher Comments and Student Performances 
A Seventy-Pour Classroom Experiment in School Motivation," 
Journal of Educational Psychology , Vol. 49 (1958), pp. 173-81. 

^^Carl J. Wallen, "Teacher, Individual, and Group Issued 
Incentives and Pupil Performance: A Nineteen Classroom Ex- 
periment in Motivation," Journal of Educational Psychology, 
Vol. 16 (1925), pp. 145-59. 
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Hurlock,^® and Sears^^ all have reported that the presence 
of positive incentives will induce students to perform more 
efficiently. In Page's study— and one which could easily be 
translated into exchange theory terms — it was found that 
students performed at higher levels when the teacher wrote 
brief comments on papers returned to students than when papers 
were returned with no comments and having only letter grades 
on them. And, in a somewhat similar vein, Bostrom, Vlandis 
and Rosenbaum^ ^ have reported that grades themselves can af- 
fect changes in students* attitudes. They found that if they 
reinforced an attitude expressed in an essay with a high grade, 
they could increase the importance of this attitude to the 
student; similarly, if they punished a student with a low 
grade for expressing a certain attitude, the student was apt 
to modify his attitude. 



Hurlock, "An Evaluation of Certain Incentives Used 
in School Work, " Journal of Educational Psvcholocrv , Vol. 16 
(1925), pp. 145-59. 

Sears, "Initiation of the Repression Sequence by 
Experimental Failure," Journal of Educational Research , Vol. 
20 (1937), pp. 570-80. 

^^Robert N. Bostrom, John W. Vlandis, and Milton E. 
Rosenbaum, "Grades as Reinforcing Contingencies and Attitude 
Change," Journal of Educational Psychology , Vol. 52 (1961)# 
pp. 112-115. 
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A study by Rosenfeld and Zeuider on the influences of 
teachers on the aspirations of students comes close, in some 
respects, to the research reported in this study. They ex- 
amined various attributes of teachers and related these to 
the aspirations of students. While they were not specifical- 
ly concerned with the question of how students differentially 
allocate their efforts among their various courses, nor were 
they concerned with the variables which influence such allo- 
cations, but they were interested in determining levels of 
aspirations students held about doing well in their various 
courses. The researchers found that teachers who employed 
coercive power to influence their students were the leaet 

23 

successful in motivating their student* to want to do well. 
Students, apparently, exchange desire to do well for favoured 

teacher attributes. 

In a study conducted Christensen, it was found that 
the perceived ‘warmth* of a teacher was significantly related 
to the achievements of the students, Like the previous study 

^^Howard Rosenfeld and Alvin Zander, "The Influence of^ 
Teachers on the Aspirations of Students," Journal of Education- 
al Psvcholoov , Vol. 52 (1961), pp. 1-U. 

M. Christensen, “Relationships Between Pupil Achieve- 
ment, Pupil Affect-Need, Teacher Warmth, and Teacher Permis- 
siveness," Journal of Educational Psych ology* Vol. 51 (1960), 
pp, 21-25. 
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cited, his could be interpreted as providing indirect support 
for an exchange theory explanation of the relation between 
students and teachers. To the extent that students perceive 
a teacher to be warm, they work hard for such teachers-- 
exchanging, as it were, hard work (and, presumably, achieve- 
ment) for the interest shown by the teacher. 

One study of importance — but which unfortunately was 

not located until our study was designed and the data col- 

25 

lected — is a dissertation by Morris L. Cogan. One of the 
problems to which he addresses himself is the relation be- 
tween teacher traits (inclusive , preclusive , and conjunctive ) 
and a cohort of eighth grade students' perception of the 
amount of required and self-initiated school work that they 
do in their various courses. Cogan found evidence to support 
the hypothesis that inclusive and conjunctive behavior traits 
are positively related to the performance of student work; he 
did not, however, find sufficient evidence to permit him to 
accept the hypothesis that preclusive behavior traits would 



^^See Morris L. Cogan, "Theory and Design of a Study of 
Teacher-Pupil Interaction, " Harvard Educational Review , Vol, 
26 (1956), pp. 315-42; "The Behavior of Teachers and the Pro- 
ductive Behavior of Their Pupils: I. 'Perception' Analysis," 
Journal of Experimental Education , Vol. 27 (1958) , pp. 89-105 
and "The Behavior of Teachers and the Productive Behavior of 
Their Pupils: II. 'Trait' Analysis," Journal of Experimental 
Education, Vol. 27 (1958) , pp. 106-124. 
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be negatively associated with work behavior of both the re- 
quired and self-initiated varieties. 

Despite the careful design of his research, Cogan does 
not go so far as to enable us to predict student work behavior 
on the basis of the variables he examined. While he has dem- 
onstrated the existence of a positive correlation between 
certain teacher attributes and student behaviors, we have no 
way of making inferences about the casual magnitude of these 
variables. Furthermore, no consideration was given to the 
influence peers might have on the work behaviors of students. 

Since our research deals with college students, a paper 
by Clark H. Weaver is also pertinent. He found that stu- 
dent's evaluations of instructors were directly related to 
how well the students expected to do in each of their courses. 
In other words, if the student expected a good grade in a 
course, he tended to give a higher evaluation of that course's 
instructor. An interpretation of Weaver's findings might 
well be that students, in fact, exchange high evaluations for 
a good grade. Another finding reported by Weaver was that 
the most important characteristics of professors, so far as 

26 

Carl H. Weaver, "Instructor Rating of College Students," 
Journal of Educational Psychology , Vol. 51 (1960), pp. 21-25. 
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eliciting high evaluations from the students, were his teach- 
ing skills and not his personality characteristics. 

Having briefly introduced the subject matter of the re- 
search that is reported in this thesis, let us now turn our 
attention to an examination of the theoretical model that 
will be used. 



er|c 



CHAPTER II 



Exchange in Human Behavior 



I. INTRODUCTION 



In this chapter ve vill propose some modifications to 
existing exchange theory. The hope is that such elaboration 
will lead to a more fruitful understanding of the dynamics 
of human behavior in general, and a better understanding of 
the way in which students allocate their energies in partic- 
ular. We will begin with a few concepts, some old and some 
new. 



II. KEY CONCEPTS 



For purposes of discussion we will conceive of the in- 
dividual as possessing two components — an acting self (engag- 

* 

ing in behaviors and feeling sentiments) and a conscious 
self (the actor’s awareness of his attitudes and feelings). 
The reason for this distinction is that we would argue that 
in human behavior, and particularly in reciprocating behavior, 
that actors are influenced both by the behavior of others 
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and by their expectations of these behaviors as well as by 
their own attitudes anC feelings. While we will hold to a 
distinction between the acting self and the conscious self, 
we will not make any precise distinctions between such terms 
as actor, self, person, ego, or individual. All of these 
terms will be used interchangeably. 

By exchange we refer to those actions or sentiments 
which are emitted or felt by actors and which have a tendency 
to push toward a maintenance of prof it equilibrium with other 
actors, or to those actions or sentiments that lead to harmony 
of the internal states of the individual actors. Such ex- 
exchanges will refer to three classes of behavior: exchanges 
with the self, exchanges with other humans, zmd exchanges with 
the non-human environment.^ Since it may well be that human 
behavior can be reduced to the individual level (although an 
understanding of group process and structure may be necessary 
for an understanding of individual behavior) all the exchanges 
that we will discuss will have minimally one component repre- 
sented by the ego. Let us briefly examine the three classes 

^Por the present our classification does not include ex- 
changes between social groupings. The reason for this omis- 
sion is that such considerations are not relevant to the re- 
search that will be reported here. There is no reason, however, 
that extensions to macro-sociological systems could not be made. 
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of exchange behavior that are possible. 

Eao-Exchanqes . At first sight, the evidence of the cog- 
nitive dissonance research vould seem to point to a fundament- 
al weakness of exchange theory — specifically, an inability to 
deal with the ego exponent of interaction and particularly 
differential value orientations and the conflict that may 
exist between actions and attitudes. One concept added to 
the exchange theorist's repertoire would seem to help alle- 
viate this problem. This concept is that of eqo-exchange_s, 
or exchanges with the self. To illustrate what is meant, 
think of the dilemma of a man who strikes his chi 3 for being 
naughty. While striking the child may have permitted a re- 
lease of his frustrations with the child, he nonetheless has 
to resolve any conflict that there might be against his action 
and his values. Suppose he holds a strong value against bul- 
lying s he is now faced with a conflict. In terms of this 
value, his behavior is dissonant with his value, and there- 
fore would be perceived as being punishing to the man (other 
things being equal, of course). On reflection, he might think 
that he should have sent the errant child to its room instead 
of striking him— a thought which would serve to add further 
costs to his original action. On the other hand, he might 
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be able to locate a ready justification in some maxim as 
'spare the rod and spoil the child** At this point# his be- 
havior would be consonant with his belief# and thus would ex- 
perience a reduction in the cost of his behavior* In short# 
an individual's actions may be consonant or dissonant with 
his own self-image and values* We would argue that those 
actions which are consonant with one's self-image are per- 
ceived as positively reinforcing to the individual . The cog- 
nitive dissonance theorist's findings now become special 

cases of exchange theory— those in which the value of the 

2 

self— exchange outweigh those outside the individual* 

Human Exchanges . By human exchanges we refer to trans- 
actions between individuals where each of the components 
attempts to profit by the interaction and where# consequent- 
ly# a profit equilibrium tends to be approximated. If such 
equilibrious relations are not achieved# the pattern of inter- 
action will tend to deteriorate. In all such exchanges# ego- 
exchanges will be going on simultaneously. To go back to the 
illustration used previously: while the father who is beat- 



^Por a presentation of the theory of cognitive dis- 
sonance see Leon Festinger# A Theory of Cognitive Dissoniyicee 
Evanston# 111.: Row# Peterson# 1957. 
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ing his child is engaging in exchanges with himself, he is, 
of course, engaging in an exchange (albeit a hostile, neg- 
ative one) with his child. We will discuss some proposi- 
tions relating to such exchanges at a later point in this 
chapter (see pp. 38-48) . 

Non-Human Exchanges . By non-human exchanges we re- 
fer to exchanges in which only one party in the exchange is 
human and where the other component in the exchange is some 
sub-hum2ui or some inanimate object, or situation« To the 
extent that the environment reacts to our behavior we may 
speak of non-human exchanges* Thus when a typist strikes a 
key of her typewriter, and the machine responds by printing 
the letter struck, we have a case of a non-human exchange. 
Similarly, we might think of a person reading a book; by read- 
ing, ideas may be conveyed to the reader and hence one may 
think of the reader as engaging in an exchange with the book. 
Many of the propositions that hold for the human exchange 
situation will also be found to hold equally well for the 
non-human exchanges. 

In an attempt to deal with the possibility that equi- 
librium may be achieved by both direct and indirect me 2 ms, 
we introduce the eoneepts of primary and secondary 
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changes. Equilibriating processes may be going on even 
though the components in the exchange may not be aware of 
them. That is, some exchanges involve communication be- 
tween the parties in the exchange, others do not involve 
such communication. We now have six possible kinds of ex- 
change relations. (See Figure 1., p. 25.) 

By secondary exchange we refer to those exchanges in 
which the behavior (or sentiment) is not communicated to the 
other component in the exchange. Thus an individual may 
hold a sentiment of hatred toward another, yet so long as 
he does not communicate it, this part of the exchange remains 
at secondary level. Ordinarily exchanges with both the hu- 
man and non-human environment involve, simultaneously, ex- 
changes with the self. That is, in all exchanges there is 
an ego component. To achieve equilibrium (or avoid disson- 
ance) in a costly exchange, an individual may, for example, 
balance his losses in the exchange by developing an attitude 
of dislike toward the other person or object. The costs of 
expressing such disliking may be too great, with the result 

^Peter M. Blau in Exchange and Power in Social Life , 
op , cit . , has used the concepts of direct and indirect ex- 
changes. However, since the meaning which we intend is 
slightly different from his, we will use the concepts of 
primary and secondary exchanges. 
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Figure 1. Six l^es of Exchange Relatioaahipe 
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that the individual simply contains his feelings vithin him- 
self or only communicates it to other people. Simultaneously, 
all exchanges would seem to involve the acting self (what the 
individual does) and the conscious self (what the individual 
thinks, feels) as well as the other human or non-human com- 
ponent. Hence we could diagram an exchange in the following 
way: 



Human or Hon-Human 
Component 

Acting Self<i ^Conscious Self 

In the case of ego-exchanges, only the bottom half of the 
diagram would apply. Such exchanges are present, however, 
in all exchanges. 

Primary exchanges refer to those in which behaviors 
are emitted, communicated, and acted upon by the other com- 
ponent in the exchange. Thus if an individual strikes the 
key of a typewriter (to take the non-human exchange as an 
illustration) , it will respond by printing the letter struck. 
The exchange here is direct. Similarly, if I call a col- 
league a dirty name and he punches me in the nose, we have 
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an illustration of a primary human exchange. Of the more 
difficult types of exchanges to imagine are the ego ones of 
the primary and secondary types. We would argue, however, 
that an ego-exchange of the former variety would involve any 
consciously held attitude, belief, or behavior emitted of 
which the individual is aware. The other class of ego-ex- 
changes — the secondary ones — refer to those beliefs, attitudes, 
values, or behaviors which are emitted (or expressed) but of 
which the individual is not conscious. Such exchanges may 
have consequences for the individual's behavior, yet, as 
in the case of secondary exchanges, there is no communication 
between the two parties in the exchange (the acting self and 
the conscious self) 

It is to be noted here that we do not limit ourselves 
to what Blau and Homans refer to as 'social exchanges;' in- 
stead we have broadened our formulation to include exchanges 
with the self, the non-human elements, and exchanges with 
other humans. Many of the concepts of exchange theory there- 
fore have to be modified to fit with our broadened concep- 
tualization. The notion of interaction, as used here, will 

^Our distinction here is not, of course, dissimilar from 
George Herbert Mead's distinction between the 'I' and the 'me.' 
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refer to exchanges with the self, with any non-human com- 
ponents, and exchanges with other humans. Thus, we will 
define interaction as those activities or sentiments that 
are emitted, or felt, by one man and that, as a consequence , 
are rewarded or punished by an activity engaged in by one*s 

5 

self, another man, or bv the non-human environment . Inter- 
action may be conscious or unconscious from the point of 
view of any of the components in the exchange system — each 
may, or may not, be conscious of the behaviors, or the con- 
sequences of the behaviors that it emits. That class of 
behaviors sometimes labeled as 'inadvertent exchanges* refer 
to those in which there is a failure on the part of the com- 
ponents in the exchange to recognize that an exchange is 
taking place or a failure to see the connection between 
one's acts and the responses that one is getting for engag- 
ing in certain behaviors. 

We would posit, in addition, that an important char- 
acteristic of human behavior is that it takes place typical- 
ly in a vast field of competing response forces. That is, 
many exchange systems enter into and affect one's allocations 

^The definition of 'interaction' is a modified version 
of the one employed by George C. Homans in his Elementary 
Forms , op . cit . , p. 35. 
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of responses at any given time. Thus an individual has var- 
ious cross-pressures playing on him. The profits achieved 
in one exchange system may veil turn out to be the costs 
in another. Any human behavior may have consequences for 
various exchange systems simultaneously; as a result, there 
are constant cross-pressures playing on him — pushing and 
pulling him to and away from acting on any one way. Thus 
another concept we will employ in our formulation of exchange 
theory will be that of cross-pressures which we will define 
as the pushes and pulls — the attraction and repulsion — of 
emitting any behavior involving a psychic calculus as to 
the profits and costs of emitting specific behaviors in the 
various exchange systems for which the behavior will have 
consequences . ^ 

One key concept employed by exchange theorists is 
that of equilibrium. In examining human behavior they 
have concluded, like many of the functionalists,^ that 



^The 'psychic calculus' referred to in our definition 
of cross-pressures is similar in many ways to Jeremy Bentham* s 
notion of "moral calculus," discussed in Theory of Legisla- 
tion , translated from the French of E. Dumont by C. M. Atkin- 
son, Oxford; Clarendon Press, 191 C, Vol. I, pp. 1-5 and 42-43. 

^According to Alvin W. Gouldner in his article, "Recipro- 
city and Autonomy in Functional Theory," in Llewellyn Gross 
(ed.). Symposium on Sociological Theory, Evanston, 111.: Row, 
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there is a tendency toward equilibrium in social relations. 
They do not maintain, however, that a static equilibrium is 
ever attained nor do they deny the importance of disequilib- 
rium in human affairs. Equilibrium , as used in this paper, 
refers to a state where the profits of the components are 
equal, or nearly so . Equilibrium may exist in extremely 
unequal exchanges. A person may completely dominate another, 
refusing to provide any equality in the exchange. On the 
surface it would appear that such a relation is not equilib- 
rious. However, it may well be that the individual on the 
'wrong end* of the exchange spreads nasty rumors about his 
oppressor and thus, through secondary exchange, is able to 
achieve a semblance of equilibrium in the exchange; he 
may, in fact, be receiving a profit; he may derive great 
satisfaction from knowing that he is really harming his op- 
pressor. 

In our analysis we assume that the force that presses 
toward equilibrium in human interaction is that the various 
components in exchanges attempt to profit by their actions. 
(Here we do not include non-human components which, for the 



Peterson, 1959, p. 242, the notion of equilibrium is at the 
basis of all system analysis. 
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most part# cannot attempt to make profits,)® As used by 

Homans# profit has two components: cost and reward. Profit 

9 

is defined as reward minus cost." The magnitude of a reward 

depends on the "pleasures# satisfactions# and gratifications 

the person enjoys."^® Furthermore# according to Thibaut zuid 

Kelley# the "provision of a means whereby a drive is reduced 

or a need fulfilled constitutes a reward. Similarly# 

costs are "any factors that operate to inhibit or deter the 

12 

performance of a sequence of behavior." But it is also 
important to remember that activities not emitted are also 
costs to the extent that their emission would have brought 
about rewards. Further# i.t is to be noted that rewards are 
often ego-specific. That is# what is valuable for one man 

^Exceptions might be cited in the case of human inter- 
action with sub-human species who very well may attempt to 
maximize their pleasures by engaging in certain behaviors. 
The dog that stands up on its hind legs may certainly anti- 
cipate the gastronomic rewards of its master. 

^Romans# The Elementary Forms # op . cit. # p. 112-15. 

^^John W. Thibaut and Harold H. Kelley# The Social 
Psychology of Groups # New York: John Wiley & Sons# 1959, 
p. 12. 

^ ^Ibid . 

12tu- j 

Ibid. 
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may not be valued by another; and further, the interplay of 
the self, inter-human, and non-human exchanges along with 
the primary and the secondary dimensions of these exchanges 
indicate that there are many ways in which profit equilib- 
rium may be approximated in human interaction. Just as the 
psychologists have indicated that there is a pressure toward 
consistency between human actions and attitudes, so, too, in 
human exchanges we would argue that there is a tendency for 
the participants to receive an equitable profit for their 
investments. Indeed, we may conceptualize human behavior as 
stemming from a press toward psychic profit in exchanges. 

The individual actor attempts to achieve a profit from his 
interactions; he tries, as it were, to gain the greatest 
rewards for his actions and to minimize his costs. 

Another force that presses toward equilibrium in hu- 
man relations is what we might refer to as the reciprocity 
pressure . By this we refer to the possibility that if one 
individual is in debt to another then we would argue that 
there is a pressure for the individual to reciprocate and 
to decrease the debt. In short, individuals reciprocate 
to minimize the disequilibrium and to preserve the exchange. 
The explanation of this phenomenon may well lay in the so- 
cialization process. In general, it is probably reasonable 
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to assume that we reward individuals who reciprocate, punish 
(through ignoring them or using some other sanction) those 
who do not obey this norm. The emergence of such a norm 
could be explained through childhood socialization for 
particular behaviors and the later generalization of this 
norm. Where there is great indebtedness between persons we 
may predict that efforts will be made to equilibriate the 
system. 

An important concept of operant conditioning is that 
of reinforcement. Generally, the definition of reinforce- 
ment takes an empirical form such as: "When an increase in 

the response rate occurs we know the stimulus to be a posi- 
tive reinforcer; when we get a decrease in response rate, 
we know the stimulus to be a negative reinforcer . In 
general, reinforcement is thought of as stemming from any 
stimulus that has consequences for the organism. In operant 
conditioning — as distinct from respondent or classical con- 
ditioning — the valued stimulus (positive reinforcer) follows 
a certain action (or operant) and through some schedule of 

13 

Sidney W. Bijou and Donald M. Baer, Child Develop- 
ment I: A Systematic And Empirical Theory , New York: Ap- 
pleton-Century-Crofts, Inc., 1961, p. 36. 
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pairing a valued stimulus with an operant, the probability 
of the emission of the operant is found to increase. The 
process of classical conditioning, on the other hand, depends 
upon the pairing stimuli which precede the behaviors. 

By translating the principles of operant and respondent 
conditioning to human interaction, and to social systems, a 
good deal can be postulated about human behavior. If posi- 
tive reinforcement leads to an increase in the frequency of 
the emission of specified behavior, we can then build a 
systematic theory of human behavior. But at each stage in 
the development of such a theory, rigorous empirical tests 
of its propositions will have to be made. 

Before preceeding to a discussion of the specific 
problem with which our research deals, let us briefly recap- 
itulate our major concepts. 

We have argued that there are two fundamental types of 
exchanges: the primary and the secondary ones. Although a 

secondary exchange involves no two-way communication between 
the components in the exchange, or even any positive or neg- 
ative reinforcement for the behaviors being emitted (save, 
the reinforcement of achieving consonance) , it nonetheless 
remains true that the actions of one of the components may 
have important effects upon the other component — even though 
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that component may not show it. The person, for example, 
who develops hatred for another may not communicate this 
feeling directly but he may, as an alternative, express his 
feelings to his friends and in this way exchanges the aver- 
sive stimuli presented by the object of hate for a negative 
evaluation of this object to his friends. At the cognitive 
level, the exchange achieves some semblance of equilibrium 
in this way. 

We have argued, further, that people attempt to make 
profits by their behaviors — that is they attempt to earn as 
many rewards and incur as few costs as possible in their 
behavior. And since we assume that most people behave ac- 
cording to this rule, we would expect that over time the 
profits of one party in an exchange will tend to equal the 
profits of the other components. The complicating factor 
in all of this thinking is, however, that people are at least 
potentially involved in many exchange systems simultaneously. 
These competing exchange systems may press the individual 
toward some behavior or they may be the basis for numerous 
cross-pressures . 

Besides there being a pressure on behavior stemming 
from the rewards the individual has previously received for 
engaging in certain behaviors, there is also a pressure 
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created by social indebtedness. If someone has provided me 
with valued rewards then I am under some pressure to recip- 
rocate — a pressure to bring the exchange into an equilibrious 
relation. Thus for the phenomenon under investigation, we 
would suggest that if a professor present brilliant lectures 
to his students, the norm of reciprocation would suggest that 
there will be some pressure to bring the system of exchange 
into an equilibrious relation. The students may reciprocate 
by working hard for the professor, they may say good things 
cibout the professor to their friends, they may attend lec- 
tures regularly, they may show tne professor respect. Through 
both primary and secondary exchanges the students may be able 
to bring the exchange relationship into an equilibrious state. 
If it is true that a broadened conceptualization of ex- 
change theory can account for most human behavior, then it 
should be possible to examine any particular behavior and 
with good measurement, the inclusion of the relevant variables, 
and the proper method of analysis, be able to account for most 
of the variability for that behavior. 



III. THE PROBLEM 

As outlined in Chapter I, the problem with which this 
research is concerned is to account for how students' allocate 
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their efforts among their various courses, I’here would ap- 
pear to be four major exchange systems relevant to this 
question; these are professor-exchanges, peer-exchanges, 
ego-exchanges, and exchanges with the courses themselves. 
Treating exchanges with the courses as an exchange system 
presents some difficulties: in some cases, course require- 

ments would seem to constitute the contingencies of the ex- 
change with the professor, while in other cases, the course 
would appear to operate as a separate exchange system. Thus, 
if the subject matter of the course is relevant to the career 
goals of the student this would appear to be a case of a 
course constituting an independent exchange system. However, 
the amount of work required in a course is mediated by the 
professor. It would seem, then, that the course constitutes 
both an exchange system and is part of the contingencies of 
the exchange with the professor. Peer-exchanges may be rel- 
evant to effort-allocations among courses in the sense that 
peers may have certain norms as to how much work ought to be 
done in each course. The self-exchanges can be thought of 
as referring to a student's self-concept — a certain expecta- 
tion a student has of himself. If a student perceives him- 
self to be one of the best students in a class he may well 
work hard so as to preserve the balance between his perception 
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and the subsequent grade that he receives in the course. 

What is particularly problematic is the relative con- 
tribution of each of the exchange systems for the allocation 
of student efforts. Do exchanges with :he professor almost 
entirely account for the allocation of student efforts? Are 
peer expectations relevant here? Is the individual's self- 
concept important in determining how a student will parcel 
out his time and efforts? No doubt we will find that various 
cross-pressures will bear upon the student. While a student 
may wish to exchange hard work in a course for his professor's 
approval (or good grades) he may, by so doing, have to en- 
dure the costs of peer rejection for his meritorious aca- 
demic performance. 

IV. PROPOSITIONS RELATING TO THE ALLOCATION OF STUDENT EFFORT 

To provide ourselves with a starting point for discus- 
sion, let us examine Homans* five general propositions con- 
cerning social exchanges; we will then consider some addition- 
al propositions that have been developed out of our attempted 
extension of exchange theory. For each of the propositions, 
we will discuss its implications for the present research. 
Homans* firsr proposition is as follows: 
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PROPOSITION I ; If in the past the occurrence of 
a particular stimulus-situation has been the oc- 
casion on which a man's activity has been rewarded, 
then the more similar to the present stimulus- 
situation is to the past one, the more likely he is 
to emit the activity, or some similar activity, now. 

What Homans is suggesting here, is that if, in the reinforce- 
ment history of the individual, he has experienced rewards for 
behaving in certain ways, then he will continue to behave in 
these ways, or in some similar way, when presented with similar 
stimulus-situations. Take the case of the student. In the 
past he may have found that by doing good school work that 
he earned much approval from his family# peers, and teachers. 
Thus we would expect that such a student, when assigned some 
homework, would work hard — attempting, as it were to once 
again earn the valued approval. 



Homans' second major proposition states that; 

PROPOSITION II ; The more often within a qiven 
period of time a man's activity rewards the 
activity of another, the more often the other 
will emit the activity. 

If a professor were to pay a student a compliment every time 



^^Homans, The Elementary Forms , op. cit. , p. 53. 
^^Ibid., p. 55 
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the student came to ask a question, we would predict that the 
frequency of the student's visits to his professor’s office 

would increase. 

Homans' third proposition is a variant of the second 
but which takes into account the value placed on the reward: 

PROPOSITION III : The more valuable to a man a 

unit of activity another gives him, the more 
ofl-.en he will emit activity rewarded by the 
activity of another • 

Here we might deduce that if, for example, a student values 
a professor's approval, the more ne will work to earn it. 
Similarly, if a student values peer approval and if the 
norms of his peers specify that one should not work hard for 
a professor, then we would predict that the cost of working 
hard for the professor would go up and therefore any hard 
work activity on the part of the student would tend to de- 
cline. Here again we would have to introduce the notion of 
cross-pressures to evaluate the ultimate outcome of the stu- 
dent's work behavior. 

Working in the opposite direction of the above two 
propositions is Homans' fourth proposition: 
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Ibid., p. 55. 
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PROPOSITION IV ; The more often a man in the 
recent past received a rewarding activity from 
another, the less valuable any further unit of 
that activity becomes to him. ' 

This might be referred to as the 'satiation effect.' Suppose 
that a student has been highly rewarded by his professor for 
doing an excellent paper, we would then expect that the value 
of the professor's rewards would temporarily decline. Sim- 
ilarly, a student who has just received a great deal of ap- 
proval from his peers for his athletic prowess, may become 
temporarily satiated on such approval and therefore attempt 
to earn approval, or other valued responses, in the other 
exchange systems in which he is involved. 

A recent paper by Ellis and Hamblin presented an ex- 
change model which is a useful way of summarizing, and ex- 

18 

panding on, Homans' first four major proposi+-ions. (See 
Figure 2., p. 42.) 

The model presented by Ellis constitutes an extension 
of Homans' work in that it proposes that the connection be- 
tween the Pqr (subjective probability that the operant will 
result in reciprocation) and the (the value of the recipro 



^®Desmond P. Ellis and Robert L. Hamblin, "Programmed Ex- 
changes and the Control of Aggression," Final report. Project 
6-8138, U. S. Office of Education, Bureau of Research; Social 
Science Institute, Washington University, St. Louis, Mo., 1966, 
p. 5-6. 
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Where: 

S® is an exchange stimulus; 
si is an instigating stimulus; 

is the estimated probability that emission of operant iO; 
wlH result in reciprocation (R) under S® condition; 

Vr is the estimated value of the reciprocation (R); 

0 is the operant or that "which the subject uses in the attempt 
to initiate an exchange for R; 

R is the reciprocation of the other component in the system; 
are automatic or respondent relationships; 
indicates that 0 may (+), or may not (-) produce the 

exchange for R; / x* 

+ and 1 on the feedback loops show the reinforcing (or extinction; 

and the satiation (or intensification) effects for valued 

reciprocation ( or nonr-reciprocation) * 



Desmond P. Ellis and Robert L. Hamblin, "Programmed Exchanges 
and the Control of Aggression." Final Report, Project 6-8138, U. S. 
Office of Education, Bureau of Research; ^cial Science Institute, 
Washington University, St. Louis, Missouri, 1966, pp. 5-o, 



43 



cation) will be linked in a multiplicative relationship. Two 
limitations of the model is that (1) it does not explicitlj^ 
take into account the fact that actors may be simultaneously 
acting in numerous exchange systems; and (2) it does not make 
explicit how one would operationalize all the variables in 
the model. Another difficulty is that in attempting to 
analyze any one behavior, one has to be aware of the fact 
that many different types of exchanges may be engaged in and 
hence if one attempts to predict one type of behavior, dif- 
ficulties mciy well arise. We will encounter this difficulty 
with the research reported in this study: while a student 

may exchange hard work in a course for, say, interesting 
lectures on the part of the professor, the student can also 
reciprocate with the professor by not being negatively crit- 
ical of the professor to his family and friends. 

Homans has one final major proposition. It is that: 

PROPOSITI ON V : The more a man's disadvantage the 

rule of distributive justice fails of realization, 
the more likely he is to display the emotional be- 
havior we call anger. 

Homans' last major proposition suffers in its wording. Re- 
worded the proposition may be stated as: "The more the rule 



^^Homans, The Elementary Form_s , .op. cit. , p. 75 
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of distributive justice is violated, the more likely a man 
is to display the emotional behavior we call anger." In 
short, the individual builds up expectations as to how he 
will be treated based both on his past experience and on 
the investments that he is making in the exchange; if these 
expectations are not fulfilled then the individual feels 
frustrated, cheated. We could predict that if a student 
worked hard for a professor and then got a low grade from 
him, the student would be angered by his professor's behavior. 
More specifically, if the student knew that his peers in the 
class had done the same calibre of work but had gotten higher 
grades, then he would feel unjustly treated and might, there- 
fore, seek to reciprocate with his professor: the student 

might stop going to the professor's classes or might decide 
not to waste his time doing any further work for the profes- 
sor.^^ 

We noted earlier that in any exchange system the com- 
pondents try to maximize their profits, and to reciprocate. 
However , the profits of one Z the components are generally 

20 

For a more detailed discussion of distributive justice 
see J. Stacy Adams, "Inequality in Social Exchange," in L. 
Berkowitz, Advances in Experimental Social Psychology . New 
York: Academic Press, 1965, pp. 267-99. 
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at the expense of another (in primary exchanges) so that there 
is a constant pressure for the components to reach some sort 
of profit equilibrium. But the same is probably true for ad- 
versive exchanges; each of the components reciprocates with 
adversive stimuli. We might propose that exchange sys t e ms 
thTDiiah time tend to polar i ze at either the positive or ne < 
ative end of exchange relations;, that is, they become pre- 
dominantly negative or positive. From this proposition we 
might predict, for example, that the more positively reinforc- 
ing the professor's behavior, the more a student will like 
the professor, the higher the rating the student will give 
the professor, the more work the student will do for the pro- 
fessor, and the less disruptive behavior the student will en- 
gage in in the professor's class. Further, and in line with 
Homans' third proposition (p. 40), we might propose that the 




wiXl vork to rnain'tain tlis GXcliangG. 

We are now in a position to introduce our first core 

proposition. It is that# 

proposi tion VI ; The more relevant exchange sys- 
tems reward similar behaviors, the more likely 
these behaviors will be emitted. 



By the term 'relevant exchange systems' we refer to those 
systems of exchange relevant to any one particular behavior 
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In the present research these exchange systems are the stu- 
dent-professor, student-peers, student-course, and student- 
self. If all the ex hange systems reward similar behaviors, 
then the frequency of these behaviors ought to increase. How- 
ever, in cases where there are cross-pressures, where a be- 
havior is rewarded in one exchange system but is a liability 
in another, we cannot so easily predict whether or not the 
behavior will increase in frequency. If predictions were to 
be made they would require knowledge both of the value of the 
reinforcement and knowledge of the subjective probability 
that various behaviors would be rewarded. V7e might also 
predict that for freshmen students, where presumably peer 
and career influences are not as pronounced as they would be 
for seniors, that freshmen would tend to allocate their ef- 
forts more according to the objective requirements of courses, 
their professor's expectations, and their own self-concept 
as to what courses they ought to excel in? further, we might 
expect that the higher the grade expectations of a student, 
and the higher his anibition to do well in a course, the more 
he will be influenced in his effort-allocations by the ob- 
jective requirements of the course. Indeed, if it is true 
that there is a tendency toward equilibrium, and if it is 
possible to satisfactorily operationalize the concept of 
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cross-presaures, then we would predict that students will 
allocate their efforts in such a wav as to be proportional 
to the pressure to work stemmincf from each of their courses . 
Thus, in a hypothetical two-course example, if the cumulative 
pressure (from the various exchange systems in which the 
individual is involved) to work in the first course was 200 
units, while the pressure in the second course was 400 units, 
we could then predict that the student would work twice as 
hard in the second course as in the first one. 

Another proposition is that: 

PROPOSITION VII : The more immediate the exchange 

system for a given behavior, the more influence 
it will have upon the behavior of the individual. 

By 'immediate' we are thinking of those exchanges in which 

the individual is most intimately and directly involved. 

Hence while a student may receive some pressure to work 

hard in a Chemistry course from an uncle in New Zealand# 

such an influence would in most cases not have the valence 

of say a close friend in the class who is pressing the 

individual to work hard. The exchange with the uncle is 

probably remote and ineffectual; the exchange with the peer . 

is more likely to be immediate and influencial. Similarly, 

we might argue that in classes with large enrollments the 

professor exchanges are not as likely to be as important as 
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they would be in seminar-type classes. Presumably in larger 
courses the influence of objective course requirements, and 
ego-exchanges would take on a more salient role in the effort- 
allocations of students. We would also predict that one's 
peers within a class will be more important in determining 
the amount of work a student will do in a course than peers 
outside of the class. Peers outside the class may, of course, 
have a profound influence on how much work the student does 
in toto but probably do not have that much influence in how 
the student allocates his energies among his various courses. 
Our final proposition is that: 

PROPOSITION VIII : The greater the inequality, 

or indebtednessT produced by interaction, the 
greater the pressure to reciprocate. 

The pressure to reciprocate exists within the perception of 
the ego. We argued that to reciprocate and to bring into 
equilibrium an exchange relation, two approaches can be taken 
by ego. First, he can engage in secondary exchanges where he 
then indirectly makes the exchange just, or equitable; on 
the other hand, he may also engage in primary exchanges 
with the other component in the exchange to bring about a 
sense of equilibrium. The eighth proposition suggests that 
the more the indebtedness, the greater the pressure to recip- 
rocate. If a professor gives an entertaining lecture one 
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day then this will provide some moderate, or slight, pressure 
to reciprocate with the professor? however if the professor 
were to cal3, a student into his office and go over a term 
paper with the student in detail, then the indebtedness and 
the consequent pressure to reciprocate with the professor 
would be increased. Under these conditions we might predict 
that primary and secondary exchanges would be set off by the 
special treatment the student has received. 



Ve A MODEL OF HOW STUDENTS' ALLOCATE EFFORTS AMONG COURSES 

Thus far we have outlined a general theory of exchange 
behavior, cited the particular problem v;ith which we will 
deal, and finally we have presented a propositional state- 
ment which gives some indication as to the findings we ex- 
pect from our research. Let us now turn our attention to a 
more specific model and outline the empirical requirements 
for its test. 

As noted earlier, we are proposing that people attempt 
to maximize their profits in human exchanges and in exchanges 
with other components in the environment. Their behavior 
may not necessarily bring such profits nor do we maintain 
that man's actions are wholly (or even largely) rational and 
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calculated. As a general rule, we have suggested that an 
individual *s actions are based on (i) his past history of 
reinforcement for particular behaviors (the individual may 
or may not be particularly conscious of such reinforcement) ; 
and (ii) the individual's anticipations of his rewards and 
costs for following any course of action. An individual 
has certain predispositions toward certain behaviors because 
of his past history of emitting such behaviors and the con- 
sequences that such actions have had for him. Students, we 
predict, will distribute their efforts in the most profitable 
way to them. However, because of the various cross-pressures 
that play upon them, their effort-allocations may be an ex- 
tremely complex process even though the principles of such 
allocations may be relatively straight-forward. 

The model presented below (p. 51 ) indicates some of the 
complexities of our model. The motivation inputs (on the left 
of the model) represent Ego's past history of reinforcement 
(feeding into the exchange stimuli section and from there 
to the probability of reinforcement section) and his per- 
ceptions of the expectations of his professor, peers, course 
(objective requirements) , and his self. In the first in- 
stance, the student allocates his energies so as to live up 
to the expectations of those people and components relevant 
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to work behavior; we would also argue that he will distribute 
his energies so as to maximize profits. But distributing 
his efforts in any particular way will have consequences 
for the individual. These consequences then feed-back to 
the value of reinforcement and the probability of receiving 
reinforcement sections of the model. Reinforcement will tem- 
porarily decrease the value of reward while increasing the 
subjective probability that future actions will bring reward. 

In each course, a student is presented with certain 
stimuli which are either rewarding, punishing, or of neutral 
value to him. In our particular case, we are interested in 
the amount of work a student puts into each of his courses; 
the student exchanges a certain amount of work for various 
rewards from his professors, peers, courses, and his own 
self-concept. If he is unable to develop a positive exchange 
with his professor then some attempt will most likely be made 
to balance off the losses ^f this unprofitable encounter (or, 
at least, attempt to ensure that future losses will not occur) ; 
the student may balance off his losses by coming to dislike 
the professor— exchanging, as it were, feelings of antipathy 
for the aversive stimuli of the professor. While this does 
not make equal his exchange with the professor (the professor 
does not know of the student's feelings), it does permit the 
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student to balance off his losses in the exchange. Alter- 
nately, the student may make the exchange direct (and aver- 
sive) by engaging in disruptive classroom behavior, or by 
failing to show proper deference to the professor. 

The model presented has some challenging possibilities. 
But it has difficulties too: There is the problem of deter- 

mining what attributes of professors, peers, courses, and 
self-dimensions are valued and will promote discriminant 
working behavior on the part of students. Since we assume 
that through time profit structures (of the components in 
the exchange) will achieve some semblance of equilibrium, 
we can anticipate that the amount of work done in any one 
particular course will be a function both of the competing 

rewards offered by other courses and the within system rewards 

21 

offered by any one course. 

VI . VARIABLES IN THE FOUR EXCHANGE SYSTEMS 



Let us now cast our attention toward the four exchange 
systems that we have postulated to be relevant to the deter- 
mination of effort allocation among students. In each case. 



will not discuss how these concepts will be oper"- 
ationalized at this point. That discussion will be reserved 
for the next chapter. 
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we will simply list and then briefly discuss the rewards 
that might be exchanged by the various components in the ex- 
change system. 

Student-Professor Exchanges . A professor can potential- 
ly offer the following rewards to his students, each of 
which may or may not be valued by the students; 



1) Fairness in treatment of students; 

2) presenting the students with stimulating ideas; 

3) giving the students individual attention; 

4) being friendly with the students; 

5) playing the role of professor well; 

6) presenting enthusiastic, entertaining lectures; 

7) providing assistance and information helpful to the 
student in achieving his career goals; 

8) presenting lectures relevant to the examination and 
papers given in the course; 

9) praising the student for good work in the course; 

10) making himself available to the students in terms of 
personal contact; 

11) liking the students; 

12) being reasonable in terms of giving good grades. 

The above characteristics are those which we thought might be 
relevant to how hard students would work in their various 



^^The variables discussed here ware arrived at both by 
a process of intuition and through classroom discussions with 
students and talks with students who participated in a pilot 
study made on the subject of this research. See J. E. Winston 
Jackson, "What Makes Johnny Work," unpublished paper. Depart- 
ment of Sociology and Anthropology, Washington University, 

St. Louis, Mo., 1966. 
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courses as well as setting the stage for other kinds of recip- 
rocities on the part of the student. It is to be noted that 
while we initially thought that all of these variables would 
have a positive valence, such would not, of course, have to 
be the case. Indeed, it is quite possible that a student 
might find public praise extremely costly when it comes to 
relations with their peers whose norms might be such that 
such praise would mean that the student was working too 
hard. V7e should also point out here that what is important 
in terms of the students' reciprocations are their percep- 
tions of the professor attributes, not their 'real' magnitude. 

In our formulation, we have assumed that equilibrating 
processes will be in operation. Thus a student will try to 
reciprocate with his professors — try, as it were, to recip- 
rocate kindness for kindness and unkindness for unkindness. 
Such exchanges may go on at either the primary or the second- 
ary levels. The following list of variables were thought of 
as constituting the various kinds of exchange behaviors or 
sentiments that would be relevant to the students' relations 
with their professors; 

1) Liking the professor; 

2) participating in class discussions; 

3) not being critical to friends and family of the 
professor; 
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4) showincj deference to the professor; 

5) attending lectures regularly; 

6) working hard for the professor; 

7) by not engaging in disruptive classroom behavior. 

Although our primary interest is in determining the variables 
that account for variations in the amount of work a student 
devotes to each of his courses, we should, nonetheless, be 
able to account for variations in the student variables 
listed above by the professor variables (p. 53) when we hold 
constant the effects of other variables. We would not, how- 
ever, expect to be able to account for the professor's be- 
haviors since he is simultaneously involved in exchanges 
with many students and with other systems of exchanges not 
included in our analysis. To the extent that students value 
the same sorts of behaviors, we should be able to account 
for the variations in student efforts when we hold outside 
influences constant. Later we will discuss how we will 
examine statistically the relationship between student 
variables and professor characteristics. The technique 
used will be that of canonical correlations. It is important 
to keep in mind that we are getting at both sides of the ex- 
change — namely, the student’s perspective. What is important 
here is that if a student perceives a’- exchange is taking 
place, whether the professor 'actually* reciprocates is 
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irrelevant. 



Student-Course Exchanges . We now will consider a case 
of non-human exchanges, the reciprocation between course and 
student. A course can provide the following to the students 



1) Provide a certain amount of information; 

2) provide information relevant to the student's pro- 
fessional preparation; 

3) place certain work demands on the student; 

4) have a certain level of difficulty; 

5) possess subject matter that is of intrinsic inter- 
est to the student; 

6) possess attributes that live up to the student s 
expectations of the course. 

For his part, the student may reciprocate with the course by 
engaging in the following behaviors or having certain sen- 
timents toward the course: 



1) Liking the course; 

2) rating the course highly; 

3) not being critical of the course to family and 
friends; 

4) working hard in the course. 

Once again, if there is a tendency toward equilibrium in ex- 
changes then we should be able to predict the student’s ex- 
change with the course (the dependent variables) from the 



2^As noted earlier, the irork demands of a course may 
also be viewed as contingency of the exchange with the pro- 
fessor; unless the student fulfills the requirements of the 
course he may have to forgo the rewards the professor has to 

offer. 
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course characteristics variables (independent variables) . 

Student-Peer Exchanges . In our research we will limit 
the influence of peers to the in-class ones. Peers in the 
class, for instance, may have certain expectations as to the 
'proper' amount of work that should be done in a course. 
Presumably, to the extent that a student lives up to the 
informal norms of his peers he will earn their approval. 
While it is possible that out-of-class peers might have some 
influence on total work done, we have assumed that they will 
have influence on the allocation of efforts among various 
courses; we have decided — as we did for the influence of 
the student's family — that the of out-of-class peers 

would be slight and perhaps non-existent. The peer char- 
acteristics that we will measure will be as follows: 

1) The amount of work a student's class peers expect 
him to do; 

2) how well class peers expect a student to do; 

3) the amount of approval the student thinks he would 
get from his class peers if he got a good grade . 

The reciprocity here would consist simply of living up to 

(or not living up to) the expectations of one's peers and 

would consist of: 

1) The amount of work done in the course. 
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Eqo”Exchanqes , Ego-Exchanges also are relevant to the 
problem set by our research. A student engages in exchanges 
with himself: he may have a certain self-concept, a certain 

anticipation as to how well he ought to do in each of his 
courses. This self-concept may be independent of peer, 
course and professorial expectations. Thus, if a student 
sees himself as one of the 'first-rate* students in a class 
then this perception will (or may) provide motivation to 
work so as to fulfill this perception. The following 
variables might be relevant here: 

1) The student's notion as to how much work he ought 
to do in each of his courses; 

2) his conception of how well he should do in the 
course ; 

3) his conception of how well he will do in the course 
compared to other members of the class; 

4) his ambition to do well in the course. 

The reciprocation takes the following form: 

1) The amount of work done in the course. 

One of the difficulties in the ego-exchange, is that ambition 
may well be a function of the pressures stemming from ex- 
changes in other courses. In fact, ambition may be a function 
of the pressure coming from other exchange systems and where 
ambition is the mediating link between the experiences in 
these systems and may be providing the motivational inputs 
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into those systems. 

As a final note to this chapter it would be well to 
point out what this research is not concerned with: we are 

not interested in the problem of academic performance per se 
nor are not interested in the total amount of time a student 
devotes to his studies, nor are we interested in predicting 
how well students will do in any or all of their courses. 
What we are interested in is the variables that control 
student allocations of time spent on school work. We are 
interested in this problem both as a problem of prediction 
as well as a problem in understanding the synamics of such 
a process. 

Our main effort in the chapters to follow will be in 
(1) locating the variables that control effort allocations 
among college freshman and senior students and (2) analyzing 
the various proposed exchange systems. 
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CHAPTER III 

Methodological Considerations 



I. INTRODUCTION 



In tlids chapter we will discuss how variables have 
been operationalized and discuss some of the difficult is* 
sues (both theoretic and practical) that we have faced in 
conducting the research. It is to be noted that the theo- 
retical model outlined in the previous chapter is not, and 
could not be, fully tested in this research. We have not 
been able to operationalize all of its many components; 
hopefully, though, further research will elaborate on the 
theory presented and provide further empirical tests of its 
propositions. Let us begin by discussing some of the theo- 
retical issues that we have faced. 

Perhaps the most pressing problem in contemporary 
social science is that of developing adequate means of test- 
ing theoretical ideas. On the one hand, there is the prob- 
lem of making epistemic jumps from the theoretical to the 
operational level and, on the other, there is the problem of 
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adequately demonstrating the nature of the relation between 
the operational variables* But there is even a more press- 
ing issue: once we have operationalized our conceptual var- 

iables and carefully analyzed the relationships, we have 
not yet cracked the scientific problem. This problem is that 
of roeaningfulness. While there certainly would not be agree- 
ment within the scientific community that we must asH why 
questions of our data, we generally do ask these questions. 
Thus, while we may demonstrate (as many have done) that there 
is a direct relation between social class and educational 
aspirations, merely to know this as an empirical fact, does 
not adequately explain it. Adequacy of explanation raises 
many issues: it deals minimally with empirical, intuitive, 

and psychological questions. Through intuition we may be 
able to make speculations about the connecting links between 
variables and then we may be able to perform empirical studies 
to determine whether or not our explanation holds up under 
further investigation. Then after all the research has been 
completed the psychological question of whether or not we 
have satisfactorily solved the problem of the research may 
be asked. Indeed, this may well be the essence of the 
scientific precedure: once we have established empirical 

relations of a uniform nature we then go on and further 
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refine our techniques to make more sophisticated tests of 
our propositions. It would probably be fair to say that the 
social scientists have been particularly negligent in their 
research. They stop too soon. Having demonstrated an em- 
pirical relation they frequently stop the research and go 
on to a new problem, leaving the explanation at the intuitive 
level rather than going on and further testing the adequacy 
of this explanation. 

Deterninism and Causal Analysis . One of the difficul- 
ties presented by the research reported here is that we will 
attempt to arrive at causal statements about the relations 
between variables. And what is particularly difficult about 
this is that we are dealing with non-experimental data. In 
experimental studies the experimenter can manipulate, one at 
a time, the independent variables, and measure the effects of 
such manipulations on his dependent variable(s): Here the 

causal inferences are reasonably direct even though if all 
outside influences are controlled there is the danger, when 
extrapolating one’s findings to the ’real* world, of over 
emphasizing the importance of the experimental variables. 

For a variable that controls 5 to 10 per cent of the variation 
in the dependent variable in the 'real* world should control 
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all the va7>:iance in the contrived experiment where control 
over outside influences has been perfectly achieved. Never- 
theless, such research can be invaluable in determining the 
nature of the relation between variables, even though such 
relationships may only hold in very special circumstances. 

One of the assumptions that underpins most scientific 
inquiry is that all natural phenomena are determined, whether 
physically, biologically, psychologically, or sociologically. 

I say most scientific research because, as of late, some 
have argued that stochastic processes characterize many 
phenomena, and particularly those in the social realm. ^ But 
this is probably an impractical assumption. As a working 
model, I would opt for the point of view that would argue that 
all relations are determined and that through the use of 
appropriate techniques we can discover the causes of var- 
iability of phenomena. This position is taken for practical 
reasons. For if one works with the notion of stochastic 
processes, there is no way of telling when the empirical side 

^'Both Zetterberg and Blalock would seem to accept the 
notion that stochastic processes characterize sociological 
variables. Perhaps what happens when someone finds a stoch- 
astic process is that he simply has failed to employ all the 
variables that are causing the variations, or has improperly 
analyzed the relationships. 
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of the research process is completed; with the notion of 
determinism, however, only when one has been able to account 
for most of the variance in the dependent variable, only when 
one can replicate one's results, and only when we have ar- 
rived at meaningful explanation of these results, can the 
research job be considered complete. This orientation may 
seem to be setting unrealistically high standards for the 
social scientist. But these goals may be taken precisely 
as that — as goals — and we ought to attempt to approximate 
them in our reserach endeavors. 

The Role of Theory . First and foremost, theory must be 
stressed in arriving at causal explanations of phenomena. 

Here the term theory is used in the sense cf interconnected 
propositions stating the nature of the relation between con- 
ceptual variables. I will argue that it is theory which 
explains relationships — not statistical tests of any type— 
and that it is only when we have a theory of a phenomenon can 
we hope to speak of either explanation or causation. True , 



p 

^For the notion of theory expressed here, see George 
C. Homans, "Bringing Men Back In," American. Sociological Re- 
view , Vol. 29 (1964), pp. 809-18. Many would question whether 
the concept of cause is worthwhile in the social sciences. I 
would argue that to the extent that it can be logically or 
empirically demonstrated that a cause is prior to an effect. 
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statistical tests may help the researcher delineate appro- 
priate variables, help him assess the relative importance 
of each, indeed they may provide the basis for new theoretical 
insights, and help him evaluate the adequacy of his theory, 
but it is only theory that connects one's operationalizations 
to the realm of meaning and explanation. It is only through 
theory that why questions can be answered. Furthermore, 
theory provides one method for establishing the time sequence 
in a causal ne?<us. In short, statistics without theory are 
only so many numbers. Put in their proper perspective, statis- 
tical techniques are to be regarded simply as heuristic devices. 

While ultimately theory — and only theory— can explain 
phenomena, we must go through various steps in the verification 
of theoretical relationships. How, then, do we verify or re- 
fute theories of phenomena? This is an area in which the 
problems range from basic research design questions to phil- 
osophical ones. Generally, science proceeds by a process of 
elimination. Having developed a theory of a phenomenon, we 
then seek to discover under what conditions the theory holds 
up and under what conditions it is insufficient. In short. 




and to the extent that we can account for variations in the 
effect by analyzing the causal variables related to it, is it 
meaningful to speak of causation. 
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we seek to disprove — or at least modify— each theory in our 
research. If, however, after a number of attempts to dis- 
prove a theory, we are satisfied that we have adequately 
specified the conditions under which the relationships between 
the conceptual variables hold, we then claim that we have an 
explanation of the phenomenon. Any theory is, of course, sub- 
ject to modification — or complete rejection — if subsequent 
research demonstrates that it is in error. A consequence of 
this perspective would seem to be that there is no such thing 
as a law — a theoretical invariance — in science. All theories 
are subject to modification, none can ever achieve the status 
of law. (This does not deny that we may, for practical pur- 
poses, treat some theories as laws; if we did not, advance- 
ment in science would be hopelessly thwarted.) The thorny 
issue, however, is that of induction. How often do we have 
to demonstrate that a theory 'holds up' before we feel safe 
in making further deductive propositions from it? Generally 
we resolve the problem of induction by assessing the relative 
costs of making errors. If the costs of an error are not too 
great, then we would be satisfied with reasonable, certainty. 
Stated in statistical terms, the researcher analyzes the costs 
of making Type I errors as over against Type II errors (accept- 
ing the Null Hypothesis when it should be rejected) . While we 
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can never achieve absolute certainty in science* * we Ccin spec- 
ify the kind of certainty that we insist upon in our research. 

The Role of Measurement . Robert McGinnis, in his well- 
known critique of Solvin' s paper on tests of significance, 
suggests that if we are ever going to be able to make causal 
inferences in social research we will need more precise 
measurement. In a similar vein Blalock has argued that: 

A graduate student in sociology could 
hardly be given better advice than to become 
a measurement specialist. Clearly, the gap 
between theory and research cannot be closed 
until measurement has been improved. 

The point is well taken. For many of the statistical tech- 
niques used to make causal inferences require measurement at 
the interval level. ^ The cost of violating the measurement 
assumptions must be paid in terms of lower explained variances. 



^Robert McGinnis, "Randomization and Inference in Socio- 
logical Research," American Sociological Review ," 1958, p. 414. 

• I 

4 

H. M. Blalock, "A Causal Approach to Measurement Theory," 
Et. M-/ Vol. 1, No. 1 (1967) p. 6. 

^For a good review of the various scales of measurement 
see S. S. Stevens, "Measurement, Psychophysics, and Utility," 
in C. W. Churchman and P. Ratoosh (Eds.), Measurement: Defini- 
tions and Theories , New York: Wiley, 1959, pp. 18-63. 
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decreasing the likelihood that the research could be repli- 
cated, and possibly leading to an inability to even correctly 
identify the causal variables. 

The Role of Explained Variance . To the extent that it 
has been possible to order the causal variables in their cor- 
rect order (we assume an underlying truth) , and to the extent 
that we have accounted for the variations in the dependent 
variables, can we legitimately speak of causation. When a 
significant proportion of the variance remains unexplained, 
we may conclude that either we have failed to include all 
the relevant variables, or we have used an incorrect theory, 
or that we have failed to measure our variables with suf- 
ficient precision. If we maintain that a theory is to be 
judged by its meaningfulness and by the extent to which it 
accounts for the phenomenon it is attempting to account for, 
then the criterion of explained variance becomes a useful 
tool in assessing the adequacy of the theory. 

II, AN INTRODUCTION TO THE MEASUREMENT TECmJIQUE 

Keeping in mind the preceding discussion, let us now 
turn our attention to the measurement technique that was used 
in this research. Given the fact that our interest was in 
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determining the relative amount of effort students put into 
their various courses, we couW not easily rely on some ob- 
jective measure. To look at grade reports (if they may be 
considered objective, for the sake of arguement) , would prove 
meaningless since in some courses students probably have to 
work much harder for their grades then they do in other courses 
Similarly, to ask a professor how hard each of his students 
were working would make little sense even if the professor 

only had 30 students, let alone 300. 

As the planning for the research went on, it became ap- 
parent that we would have to rely on the students' perceptxons 
of how hard they were working in each of their courses. The 
real advantage of using students' perceptions of the magnitude 
of the various variables was that it seemed quite clear that 
what one student might perceive to be a good attribute of a 
professor, for example, might turn out to be a disagreeable 
quality to another student. But there is another advantage 
as well: the behavior of students in exchange relations most 

probably is based upon their perceptions of the relevant 

phenomena. 

Having successfully used the techique of magnitude es- 
timation in other research projects, this technique seemed 
to offer the best possibilities for measuring the variables 
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that were of interest to us. This technique and other re- 
lated subjective ratio measurement procedures were largely 
developed by S. S. Stevens, a psychophysicist at Harvard 
University.^ Very briefly the technique involves having 
the subject provide an estimate of the magnitude of some 
stimuli compared to some standard whxch has been set for hxm, 
or which he sets for himself. Numerical estimates or any of 
a yariaty of cross— modality matching techniques are possible. 

■». t 

To illustrate the technique, the following numerical example 
will be used: 



^Through the use of these techniques, Stevens has dis- 
covered that lawful relations exist between physical stimuli 
and the perception of these stimuli. In all cases, a power 
function best describes the relation between the magnitude of 
physicial stimuli (measured physically) and the perception of 
the magnitude of the stimuli (measured with various types of 
magnitude estimation) . The exponents vary from stimulus to 
stimulus. Stevens has also reported that similar relation- 
ships also hold for metathetic continua (those for which 
there is no physically measurable dimension) in S. S. Stevens, 

"A Metric for the Social Consensus," Science , Vol. 151 (1966), 
pp. 530-41. Robert L. Hamblin appears to be the person re- 
sponsible for bringing this measurement technique to the 
attention of sociologists. See, for example: Robert L. Hamblin, 
"Ratio Measurement and Sociological Theory; A Critical An- 
alysis," paper read to the American Sociological Association's 
annual meetings, Miami, August, 1966; Robert L. Hamblin and 
Carole H. Smith, "Values, Status, and Professors," Sociomet^, 
Vol. 29 (1966) , pp. 183-96; Robert L. Hamblin, "Values, Status, 
Influence, Salary, and Physics Professors," Washington: U. S. 
Department of Health, Education, and Welfare, Office of Ed- 
ucation, Bureau of Research, December, 1966. 
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If this line ( ) is 100 units 

long, havj long would you estimate the following 
lines to be? 

(a) _ 

(b) 

(c) 

(d) 

In each case, the subject would be asked to provide a number 
which would show the proportionality between the first line 
(given an arbitrary value of 100) and each of the other lines. 
If the subject thought that the line was 1/5 of the standard, 
then he would respond by saying 20; if thought it was twice 
as long he would say 200 and so forth. It is to be noted that 
the standard need not necessarily be set at 100; in fact the 
subject may set his own standard if he so desires. The main 
point is, however, to get the subject to give a response which 
will reflect the proportionality between the magnitude of the 
standard and that of the various items to be measured. 

In our research we presented such questions as: 

How difficult is your (Biology) c ourse 
(compared to your other courses equalling 100?) 

Since the difficulty of a course lies in the eyes of the 
beholder, and since we wanted to get a measure that would com- 
pare each of the student's courses to his other ones, (and 
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hence simultaneously operationalize our concept of cross- 
pressures) , the technique of magnitude estimation vas ideally 
suited to our needs. Furthermore, this technique provides 
measurement that comes closer than any other to giving 
measurement at the ratio level which means that relatively 
sophisticated statistical techniques may be used in data an- 
alysis without violating the measurement assumptions of these 
statistics. 

A further advantage of the magnitude estimation technique 
is that it provides a direct, uncomplicated measure of the 
variables. The merit of direct measurement is that it min- 
imizes the number of epistemic steps. We are confident that 
the most efficacious way to find out how hard a student works 
in a course is to ask him. While some researchers might argue 
that more than one index should be used (and subsequently 
weighted) to measure a variable, the response to such criticism 
would be that any advantages that might accrue probably would 
quickly diminish due to the increased measurement error that 
would result from more elaborate procedures. Our approach 
to measurement is simple and direct. 

One further point needs to be developed in connection 
with the measurement procedure employed. Essentially what we 
are doing is allowing each student to set as a standard his 
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average course or average professor for the various attributes 
measured. Thus, for example, a student would provide esti- 
mates indicating how interesting one professor's lectures are 
compared to the other professors' lectures from whom he is 
currently taking courses. Each set of estimates is therefore 
standardized to the individual. Effort-allocations, according 
to our theory, will be based on the unique structure of cross- 
pressures stemming from the particular combination of profes- 
sor, course, peer, and individual attributes. Some of these 
attributes pressuring the student to work harder in a course, 
some detracting from hard work; in addition, there will be 
greater total pressures to work in one course compared to 
another and we expect that effort-allocations will, in fact, 
be proportional to the total cross-pressures operating on 
each course. 

As in psychophysical research, we are measuring each 
subject over a range (which, however, may be limited in some 
cases) of the continue presented. Thus, when we ask how 
'entertaining' each of the students' professor's lectures 
are, we have part of a continum of entertainment level of 
lectures. Each subject acts as his own control. The impli- 
cation of this type of control is that many outside influences 
are ruled out. Suppose, for example, that we have two stu- 
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dents — one who habitually gets 'A* grades and another who 
consistently produces 'C's* — and suppose, further, that the 
A student puts in 25 hours a week studying while the C 
student puts in 10 hours. The question we are asking is 
not who puts in the most hours but rather what variables pre- 
dict how these two students differentially allocate what time 

6 

they do spend . 

III. THE COHORT STUDIED 

The cohort in this study consisted of 60 freshmen and 
60 senior students enrolled in the Liberal Arts program at 
Washington University. In addition, the cohort was evenly 
divided between males and females. The freshmen students 
were contacted by the researcher going into various discus- 
sion sections and asking for volunteers. Since they were to 
be paid for their participation, cooperation was readily 
obtained. Some of the subjects also come from the researcher 
soliciting participants in the university's library. The 
senior students were a little more difficult to contact since 




”For utilization of similar method of control see Robert 
L. Harabliri., „.lRatio*-Measurement , " cit . ; Hamblin and Smith, 
oo^.>^ -c±£ . ; and Hamblin, "Values, Status, Influence, Salary, and 
--"Physics Professors," op. cit . 
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there was no one place where they could be contacted en mass. 
Eventually an assistant was hired, who was herself a junior 
but knew many of the seniors, and she soon had the appoint- 
ment book filled. 

The first interview was carried out on March 22, 1967 
and the final one was obtained April 24, 1967. The nature 
of the subject was such that it was necessary to wait until 
the students had had a fair amount of experience in each of 
their courses, and yet not be too close to the final exam- 
ination period. Since the data was collected during the 
Spring Semester, a good number of the seniors were in their 
final semester, while virtually all of the freshmen had at 
least one semester of study behind them. 

Generally it took between 40 and 60 minutes to run a 
subject through the questions. In all cases the subjects 
provided estimates of all the variables for each of the 3- 
unit courses in which they were enrolled in the Spring Sem- 
ester of 1967. In all, estimates for some 549 courses were 
obtained (See Table 1, p. 77 ). The freshmen provided 280 of 
these estimates while the seniors provided the remaining 269. 

The subjects were trained in making magnitude estimations 
by having them make numerical estimates of line lengths. (See 
Appendix B, p. ) , for a copy of the training material em- 
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Table 1, Nmber of Courses Evaluated 



COHORT 


Number of Vv. 
Courses 
(a) 


.Frequency 

(b) 


Total Courses 
Evaluated 
(a X b) 


FRESHMEN 


4 courses 


20 


80 




5 courses 


40 


200 




(A) TOTAL FRESHMffl COOKSES 


280 



SENIORS 3 courses 


5 


15 


4 courses 


26 


104 


5 courses 


24 


120 


6 courses 


5 


15 


(B) TOTAL SENIOR COURSES 


269 


(A + B) TOTAL COURSES EVALUATED 


549 
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ployed.) After they had provided these estimates, they were 
plotted, and a least-squares line was drawn between the points. 
The plotting was done so as to give the subjects confidence 
in their ability to make numerical estimates. Such confidence 
was forthcoming when, with few exceptions, the least-squares 
line came close to intersecting all the points which they 
had estimated. 

After the researcher had satisfied himself that the 
subjects could make the estimations, the questions were started. 
Each of the questions was typed on a 3 x 5" card and those 
were shuffled before each subject began to give his estimates - 
This procedure was followed to ensure that order- of -presenta- 
tion effects would be controlled. The researcher would then 
ask the subject to name the courses and the professors in- 
volved in each of the courses in which he was presently en- 
rolled. This information was written at the top of a data 
sheet for each of the courses (see Appendix A, p. . The 
data sheets were set up to facilitate key-punching of the 
information.) Estimates for each variable were then col- 
lected. The questions asked are listed in Table 2. 
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Table 2. Variables Measured by the Magnitude 
Estimation Technique 



1 . 



2 . 



3. 



4. 



5. 



6 , 



7, 



8 . 



9, 



10 . 



11 . 



How fairly would you say that you are being treated by 

Professor (compared to your other professors 

equalling 100)? 

How easy would you say it is to get a good grade from 
Professor (compared to your other professors equalling 

100 )? 

How good would you say Professor 's ideas are (com~ 

pared to your other professors equalling 100)? 

How much individual attention do you get from Professor 
(compared to your other professors equalling 100) ? 

To what extent do you feel Professor is preparing 

you for your future career (compared to your other profes- 
sors equalling 100) ? 

To what extent would you say Professor . meets with 

your expectations of what a professor should be like 
(compared to your other professors equalling 100)? 

How entertaining would you say Professor 's Lectures 

are (compared to your other professors equalling lOU) ? 

How relevant would you say Professor ' s lectures are 

for the tests, examinations, and papers given in the course 
(compared to your other professors equalling 100)? 

How much personal praise would you say you have received 

from Professor for good work (compared to the amount 

received from your other professors equalling 100)? 



How much personal contact have you had with Professor 

(compared to your other professors equalling 100)? 

How much do you think Professor , likes you (compared 

to your other professors equalling 100) ? 



How satisfied have you been 
getting on essays and exams 



with the grades you've been 
in Professor 's class 
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Table 2. (Continued) 

(compared to your satisfaction with your other courses 
equalling 100)? 

13 Before entering your course, how good did you ex- 
pect Professor would be (compared to your expecta- 

tions of your other professors equalling 100)? 

14. How much would you like to earn the approval of Professor 

(compared to your other professors equalling 100)? 

15. How much work is required in your course (compared 

to your other courses equalling 100)? 

16. How much would you say you've learned in your course 

(compared to your other courses equalling lOOl? , 

17. To what extent would you say your course is preparing 

you for your future career (compared to your average course 
equalling 100)? 

18. How difficult would you say your course is (compared 

to your other courses equalling 100) ? 

19. How interesting is the subject matter of your course 

is (cop.pared to your average course equalling 100)? 

20. Before starting your course, how good did you expect 

the course would be (compared to your other courses equal- 
ling 100)? 

21. How much work do you think your friends in your 

course expect you to do (compared to your friends in your 
other courses equalling 100) ? 

22. How well do you think your friends in your course 

expect you to do (compared to your friends in your other 
courses equalling 100)? 

23. How much work do you think you should do in your 

course (compared to your other courses equalling 100) ? 

24. How well do you think you will do in your course 

(compared to how well you think you will do in your other 
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Table 2. (Continued) 



courses equalling 100) ? 

• How well do you tlimlc you will do in your course 

(compared to how well the average student in the course 
will do equalling 100) ? 

26. How ambitious are you to get a good grade in your 

course (compared to your other courses equalling 100) ? 



27. How much do you like Professor 



other professors equalling 100) ? 



(compared to your 



28. How much do you participate in class discussion in Profes- 

's class (compared to your other classes equal- 
ling 100)? 

29. How well do you think Professor plays the role of 

professor (compared to your other professors equalling 
100 ) ? 



30. How negatively critical have you been to your family and 

friends of Professor (compared to your other profes' 

sors equalling 100) ? 

31. How much respect do you think you show Professor 



(compared to your average professor equalling 100) ? 



32, How frequently do you attend Professor 



s lectures 



(compared to your other professors lectures equalling 
100 ) ? 



33. How much work do you do in your 



to your other courses equalling 100) ? 



course (compared 



"34. How hard do you try to impress Professor 
to your other professors equalling 100)? 



(compared 



35. How much do you engage in disruptive behavior in Profes- 
sor 's class (compared to your other classes equal- 

ling 100)? 



er|c 
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Table 2. (Continued) 



36, How much would you like to earn the approval of your 

friends in your course (compared to your other 

courses equalling 100) ? 

37, How much approval do you think you would get from your 

friends in your course if you got a good grade 

(compared to your other classes equalling 100) ? 

38, How pleased would you be if you got a good grade in your 

course (compared to your other courses equalling 

100 )? 

39, How much do you like your course (compared to your 

other courses equalling 100) ? 

40, How highly would you rate your course as a university 

course (compared to your other courses equalling 100)? 

41, How negatively critical have you been to your family and 

friends of your course (compared to your other 

courses equalling 100) ? 

42, How friendly would you say Professor is (compared 

to your other professors equalling 100)? 

43, How much competition is there for good grades in your 
course (compared to your other courses equalling 

100 )? 



< 
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AftiGr a r6spons6 to tli6 first quGstion had bGGn obtainsd/ the 
researcher would then ask about each of the other courses in 
a similar manner. Once the subject got familiar with the 
estimation procedure, however, it was not necessary to re- 
peat the question totally for each course. In fact some sub- 
jects soon remembered the order in which the researcher asked 
about the courses, and could give the estimates rapidly. Oc- 
casionally a subject would ask for more specific instructions 
on a question and this would be provided by the researcher. 
Generally, the questions had what might be described as an 
'intuitively obvious' ring about them, so that most subjects 
were able to respond rapidly. In order to provide some check 
on the reliability of the measurement technique, the last 
question in the series always was a repeat of the main depen- 
dent variable in the study; "How much work do you do in your 

course (compared to your other courses equalling 100)?" 

Here it was found that the correlation between the first and 
second responses to this question varied from .81 to .93 (as 
indicated in Table 3, p.84) . It might be noted in connection 
with the reliability check that it was observed that the sub- 
jects frequently maintained the same proportion between the 
various courses, but may have shifted to a slightly different 
scale. Thus the first time they might have given estimates 
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Table 3» Measurement Reliability* 



COHORT/SEIC 


MALES 


FEMALES 


FRESHMEN 


.927 


.814 


SENIORS 


.920 


.857 



*The measurement reliability represents the product-moment 
correlation between the first response to the question concerning 
how hard student’s work in their various courses and the responses 
made to the same question when posed later. 
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(in the three course case) of 50, 75, and 150, and when 
asked the same question later would say 75, 125, and 250. 

.Note that the proportions have remained almost the same, only 
the scale has varied. Since we want the best measurement pos- 
sible of our main dependent variable we took the average of 
the estimates on that variable. Ideally, of course, it would 
have been better to ask all the questions two or even three 
times, but since it took some 40 to 50 minutes to run a sub- 
ject through, such an option was not realistically possible. 

It might also be noted that invariably when asked to give the 

« 

second estimate on how hard the student worked in each of his 
courses, the subjects rank-ordered their estimates, usually 
kept the proportionality, and frequently gave the identical 
responses the second time through. Since the students were 
giving estimates for all their courses on some 40 odd variables, 
(over 200 estimates for students enrolled in 5 courses) there 
was little chance of their remembering the estimates that 
they had given previously. In fact, not many asked; "Say, 
haven't we done that one already?" If caught in this act of 
deception, the researcher simply admitted his guilt and asked 
them to give the estimate anyway, and told them not to worry 
about being consistent with their first response. 
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Occasionally throughout the administration of the questions, 
the researcher would stop the subject and repeat his estimate 
(say, it was 160) and say, "You mean you like your French 
course a little more than one and a half times as much as 
your other courses?" This procedure was followed so as to 
make certain that the subjects were still thinking in terms 
of proportions, and not simply giving rank-ordered numbers to 
reflect the magnitude they wished to express. 

Information on the sex of the subject, the size of each 
of the courses, the number of lab assignments, tests, and 
essays for each course was also recorded. Finally, we asked 
the subjects to specify the minimum grade they would be satis- 
fied with in each of their courses. After the information was 
collected it was key-punched and made ready for computer an- 
alysis. 

IV. METHOD OF ANALYSIS 

This section will deal with the specific techniques used 
in the analysis of the data (canonical correlations and multiple 
regression) and with some of the problems that we encounterd in 
their use. But before we introduce these two techniques to 
the reader, let us discuss the problem of measurement error and 
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the procedures that were followed in attempts to minimize it. 

Ideally it would have been preferable had we been able to 
have each student provide us with a number of sets of es- 
timates for all of the variables. Had time (and the toller- 
ance of students) made this possible, we would have then 
been in a position to take the average estimate for each 
variable and in this way get more exact estimates. However 
since it was not possible to follow such a procedure, all we 
did was have the subjects provide two estimates of the main 
dependent variable and then we took the average of these two 
estimates. As noted earlier the reliability coefficient (the 
correlation between the first and second observations) was 
circa .88.' Because we could not take advantage of much 
averaging, the total amount of variance accounted for in the 
research will probably not be as high as in those studies 

Q 

where greater use of averaging was possible. Nonetheless it 



^In psychophysical research the reliability coefficient 
usually is about ,95. Apparently, the estimation of sub- 
jective phenomena is not as precise as it is for physical 
phenomena • 

®For a review of literature using averaging of magnitude 
estimation data see Robert L, Hamblin, "Ratio Measurement." 
op . cit , ; Robert L. Hamblin and Carole R, Smith, "Values, 
Status, and Professors," Sociometry, 29 (1966), pp. 183-196; 
Robert L. Hamblin, "Values, Status, Influence, Salary, and 
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is to be noted that magnitude estimation provides measure- 
ment that is perhaps the most sensitive measurement procedure 
available to researchers interested in attitudinal and per- 
ceptual phenomena. 

The substantive problem of this research is to locate 
the variables that account for variations in the amount of 
effort students put into their various courses. The theo- 
retical issue is whether or not the theory outlined is ade- 
quate for an explanation of the results. The criterion of 
explained variance is an index of whether or not we have been 
able to satisfactorily account for our data using the theo- 
retical model proposed. To the extent that we have been 
able to account fo. variations in our dependent variable, we 
may argue that we have accounted for the phenomenon under 
investigation. The model of analysis will be that of linear 
multiple regression with a procedure built into the analysis 
so that only significant variables remain in the prediction 
equation. But our interests are also in examining the ex- 
change relationships between professor and student, between 



Physics Professors," Washington: U. S. Department of Health, 
Education, and Welfare, Office of Education, Bureau of Re- 
search, December, 1966. 



course and student, between peers and students and, finally, 
those involving the internal exchanges within the individual 
himself. Since there are a number of attributes that may be 
exchanged, and since all of these must be simultaneously 
taken into account, we have decided to apply the technique 
of canonical correlations to our data as well. But before 
we introduce these two statistical techniques, one further 
comment regarding the nature of the data is in order. 

Typically in using magnitude estimation techniques it is 
found that the measurement error is distributed log-normally. 
That is, as one moves up the continuum being measured# error in- 
creases as a log function of magnitude; we will make log trans* 
formations of the data so as to meet this assumption. In doing 
so, the linear regression model is transformed so that the 
relation between the variables is multiplicative.^ 



^For a good discussion of error in investigations using 
magnitude estimation techniques see S. S. Stevens, "A Metric 
for the Social Consensus," Science , Vol. 151 (1966) pp. 530- 
41. In the two-variable case, psychophysical research has 
clearly indicated' that "equal stimulus ratios produce equal 
perceptual ratios (and) the perceived magnitude f grows as 
the physical value m raised to the power ^ ." Hence# 




Cf. Stevens, Ibid . Hamblin, "Ratio Measurement," cit . has 
suggested that the multivariate power function also character- 
izes the relation between variables of a social and psycholog- 
ical nature. 
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An Introduction to Multiple Regression . Multiple regres- 

I 

Sion is in the least-squares family of statistical techniques. 
Using this technique, ve attempt to predict a dependent var- 
iable from two or more independent weighted variables. While 
in partial correlation techniques we attempt to measure the 
correlation between two variables while simultaneously ad- 
justing for the influence of other variables, in multiple 
regression we attempt to discover the actual equation that 
describes the relation between the independent variables and 
the dependent one.^^ 

Most commonly in multiple regression, an assumption is 
made that the relation between the variables is linear (i.e., 
additive) ; however, by making various transformations other 
types of relationships can be examined. As in factor analysis 
and in partial correlational techniques, measurement is 
assumed to be at the interval level (the same as ratio level 
measurement except that the zero point is unknown) • A fur- 
ther assumption made in the use of multiple regression is 
that the error of the variables is normal ( homosc od^sticity) • 
The multiple regression model is to be seen as a predic- 

^®For a good introduction to multiple regression analysis 
see Hubert M. Blalock, Social Statistics , New York; McGraw- 
Hill, 1960, pp. 351-357. 
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tive model and one in which the regression equation is based 
upon a least squares fit to the means of the dependent var- 
iable for all combinations of the independent variables. 

For every combination of X's there will be a distribution 
of y*s. The form of the linear multiple regression equation 
is as follows: 

Y = a + b^Xj^ + b^X2 + • . . + ^Xj^ 

In the question the ^ is a constant; it is referred to as the 
regression constant. In the two variable cases, it refers 
to the point at which the regression line intersects the Y 
axis. The b's. on the other hand, refer to the slope of the 
regression line. Very simply, the strategy of multiple regres- 
sion involves determining the slopes for each of the indepen- 
dent variables while simultaneously adjusting for the slopes 
of the other independent variables. When we hold constant 
the slopes of the other variables we are able to get what is 
referred to as partial coefficient . Each coefficient 
represents the amount of change in Y (the dependent variable) 
that can be associated with a given change in one of the X's, 
when the other independent variables are held constant. 

In making the logarithmic transformations of the data 
(in order to meet the homoscedasticitv assumption) the form 
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of the equation is transformed so that the variables are re- 
lated multiplicative ly rather than linearly. The form of the 
equation is: 



b 

y = aXi 



1 





In our research ve will utilize what is referred to as a 
'stepwise multiple regression* program. In this program all 
the relevant variables are fed into the computer and the 
partial coefficients are calculated for all the variables, as 
well as the multiple R and the regression constant. A t test 
is then employed to drop out the variables, one at a time, 
until only significant variables remain. After each variable 
is dropped out, the partial coefficients, etc., are re-cal- 
culated. 



An Introduction to Canonical Correlations . In the second 
chapter we argued that, according to our formulation of ex- 
change theory, the individual would attain psychic and ex- 
change equilibrium through exchanges in the human, non-human, 
and ego-exchange systems. If this theory has any merit at all 
it should be possible to predict student's behaviors and sen- 
timents from a knowledge of the stimuli presented by their 
courses, professors, and peers. These various exchange systems 
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should be predictable from one another and/ moreover/ the 
total system (including all the dependent and independent 
variables) should be in a more“Or“less eguilibrious state* 
Although they have received little attention from be- 
havioral scientists/ cannonical correlations provide a 
method for dealing with the relations between systems of 
variables. And if we are ever to deal complex exchange 
relations/ there is no doubt that more attention will have 
to be paid to the development of canonical correlations and 
other similar techniques. The conclusions that we will draw 
from our use of canonicals will be most tentative since they 
are not fully understood. 

The linear form of the canonical equation may be ex- 
pressed as: 



^^For discussions of canonical correlations and some of 
their uses see P. Horst/ "Generalized Canonical Correlations 
and Their Application to Experimental Data/" Journal .of 
Clinical Psychology / Monographic Supplement/ No. 14 (1961) / 

26/ 129-150? L. R. Tucker/ "Determination of Parameters of 
a Functional Relation by Factor Analysis/" Psychometrika/ 

Vol. 23 (1955)/ pp. 19-23; D. W. Seibel/ "The Prediction of 
Qualities of Interaction Between Teachers and Pupils /" Un- 
published doctoral dissertation/ Harvard University/ 1955; 

R. D. O'Hara and D. W. Tiedeman/ "Vocational Self-Concept in 
Adolescence/" Journal of Councel lina Psychology/ Vol. 6 (1959)/ 
pp. 292-301? and T. L. Kelley/ "Talents and Tasks /" Harva^ 
Educational Papers/ No. 1/ 1940. 
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-I’^l -2^2 + • • • + = ^5^5 + ^5X5 + . . . + 

Or in the multiplicative form: 




According to Cooley and Lohnes, the canonical correlation "is 

the maximum correlation between linear functions of the two 

12 

sets of variables." The computation procedure produces 
values f''r the b's which maximizes the correlation between 
the two sets of variables. In addition, various sets of 
b's may be calculated which are orthoganal to the first one 
calculated. 

If in our analysis we find reasonably high correlations 
between the various sets of variables, this would argue for 
the equilibrium model posited. And as with our analysis using 
multiple regression, we will make log transformations to 
meet the homoscedasticity assumption. 

The general procedure for arriving at the canonical cor- 
relations is to determine the correlations between the set 
of dependent variables and then to do the same for the set 

^^illiam W. Cooley and Paul R. Lohnes, Multivariate Pro- 
cedures for the Behavioral Sciences , New York; John Wiley & 
Sons, 1962, p. 35. 
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of independent variables. The next procedure involves cal- 
culating the intercorrelations between the two sets. Prom 
these correlations it is then possible to compute the values 
for the weights of the various variables so as to maximize 
the correlation between the two systems of variables. It 
is also possible to calculate the significance level of 
such correlations using a formula presented by M. S. BartT 
lett. Since the mathematics underlying canonical correla- 
tions is complicated we will not attempt to present them 
here . 



S. Bartlett, "The Statistical Significance of Can- 
onical Correlations," Biometrica , Vol. 32, 1941, pp. 29-37. 

^^For a good introductory discussion see William A. 
Cooley and Paul E. Lohnes, Multivari ate Procedures f or _the 
Behavioral Sciences, New York: John Wiley, 1962, pp. 35-45. 
Also see: Harold Hotelling, "Relations Between Two Sets 
of Var'iables," Biometrica , Vol, 28, (1961), pp. 321-77; 
Godfrey Thomson, "The Maximum Correlation of Two Weighted 
Batteries," British Journal of Psychol ogy. Statistical 
Section, Part I, pp. 27-34. 
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CHAPTER IV 



Exchange Systems and the Allocation 
of Effort Among Courses 

I. INTRODUCTION 

In this chapter we will discuss the variables that pre- 
predict effort-allocations. Before we begin our consider- 
ation of this problem, a word about the data is in order. 

In preliminary analysis, we attempted to predict effort- 
allocations by analyzing the freshmen data separate from 
that of the seniors. However, we found that by doing so, 
we could only account for 63 per cent of the variance for 
freshmen and about 75 per cent of the variance for the 
senior students. With the considerable preparation for the 
research and with the care taken in the measurement of the 
variables this result was disappointing. Although it was 
known that we would not achieve the kind cJ explained var- 
iances typically reported by the psychophysicists (95 to 
99 per cent) , we had hoped to do better. In cases where 
the explained variance is lowv r than expected, one area 
to look to is that of significant variables left out of the 
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analysis. We decided that different variables might be con- 
trolling the effort-allocations of males as compared to 
females. This possibility was checked, and we found we could 
get better prediction for ail but the freshmen girls. With 
the control for sex introduced, we could account for 61 per 

cent of the variance for the freshmen girls but for the other 

2 

cohorts, the R 's varied from 78.9 to 85.5 per cent — closer 
to what we had hoped would be possible. It is this data 
that is reported in this paper. 

Given the fact that we were unable to average out 
measurement error (except through averaging the two measure- 
ments of the main dependent variable) the explained variances 
are respectable. Indeed, as Miller has pointed out in a 
study he made of published results in the American Sociolog - 
ical Review of 1961, the average significant relation re- 
ported accounted for something like 10 per cent of the 
variance: the weakest relationship reported was .1 per cent 
While the strongest was .58 per cent.^ Our results indicate, 
then, that we are at least on the 'right track' in account- 
ing for variations in our dependent variable. 

In the case of the freshmen females, we may well have 

^Quoted in Hamblin, "Ratio Measurement, " op. cit . , p. 3 
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emitted a significant variable, or variables. Moreover, it 
is to be noted that the measurement obtained for this co- 
hort was not as accurate as it was for the other cohorts. 
Their reliability was .81 while for the other three cohorts 
the reliability varied from .86 to .93. The inference may 
be made, therefore, that the possible omission of relevant 
causal variables and the failure to achieve- as precise 
measurement, accounts for the fact that we were not able to 
get as accurate a picture of freshmen girls' effort-alloca- 
tions as we were for the other cohorts studied. 

The relationship among the variables examined here is 
that of a multivariate power function. That is, through 
the logarithmic transformations of the data, we have trans- 
posed the linear regression model into a multiplicative 
one. While the linear form of the equation would be: 



Y = a + bj^Xj^ + b 2 X 2 + + • • • 



The logarithmic transformations result in. 



Y = 



bl 

aXi • 






There are two reasons why the multiplicative model is utilized 
rather than the more traditional additive one. First, in 
order to meet the assumption of homoscedasticity (erior 
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normally distributed) we had to make logarithmic transfor- 
mations since data collected via magnitude estimation pro- 
vides log-normal data. That is, as the magnitude of the 
continum being measured increased, the error in estimation 
increases as a log function of the magnitude. In the second 
place, there is growing evidence that, in fact, social- 

psychological variables tend to combine in a multiplicative 

2 

rather than a linear fashion. 

II. effort-allocations 

In Chapter II we suggested that the amount of work a 
student does in any course will depend on four exchange 
systems. The proposed systems were that of (i) professor- 
student exchanges, (ii) course- student exchanges, (iii) peer- 
student exchanges, and (iv) ego-exchanges. Apparently, all 
of these systems are relevant to effort-allocations but 
there are marked differences between the freshmen and senior 
students, as well as between the sexes. (See Table 4, p. 

As might be expected, the freshmen students were not 
particularly influenced in their effort-allocations by their 



^Cf. Hamblin, "Ratio Measurement," op. cit. 
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Table 4. Proportion of Variance Explained in Effort-Allocations 
by the Four Exchange Systems, Freshmen and Seniors, by Sex 



EXCHANGE SYSTEM 


FRESHMEN 
Males Females 


SENIORS 

Males Females 


Professor-Student Exchanges 


4.9 


_« 


23.4 


24.6 


Course-Student exchanges 


24.2 


27.0 


39.0 


13.4 


Peer-Student Exchanges 


18.6 


19.2 


12.9 


30.6 


Ego-Exchanges 


32.8 


14.7 


10.1 


10.4 


TOTAL EXPLAINED VARIANCE 


80.7^ 


61.0 


85.5 


78.9 



*No significant variables in this category survived the 
stepwise regression analysis. The method by which the per cent 
contributions of variables is calculated will be discussed in 
section III of this chapter, 

•w^Rounding errors account for the failure of columns to total 
exactly. 
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professors. Indeed, for the females, none of the professor- 
characteristic variables turned out to be significant and 
for the males only one of them did, and it was negative. 

Among the seniors, where presumably there is greater con- 
tact between the students and the professors, about one- 
guarter of the students' allocations of effort were related 
to professor characteristics. Course-exchange variables 
\iQXQ important for both the freshmen and the senior students 
and, with one exception (senior females) , this exchange 
system accounted for more of the variance in effort— al- 
locations than did any of the other systems. Peer-ex- 
changes turned out to be more important than we had anti- 
cipated. Here we find contributions ranging from 13 to 31 
per cent for the senior males and females respectively. 
Finally, ego-exchanges were relevant for all the cohorts, 
and particularly for the freshmen students. 

Generally, the sexes were about equally influenced by 
the various exchange systems. Among the freshmen the only 
marked difference between the males and females was in the 
importance of ego-exchanges in the allocation of efforts. 

For the maJ.es about one-third of the variance was explained 
by ego-exchanges while for the females about 15 per cent 
was found to be related to ego— exchanges. Among the seniors. 



o 



102 



the males were more influenced by course-exchanges (39 per 
cent) than were the females (13 per cent) . The females ap- 
parently are more influenced by peer exchanges since 31 
per cent of their allocations of effort were based on such 
exchanges while for the males the figure was 13 per cent. 

Professor-Student Exchanges . Let us now consider the 
specific Vc^riables that accounted for variation in effort- 
allocations among the students. First we will deal with the 
professor-characteristic variables. Table 5 (p. 103) in- 

dicates which of the 32 variables were significant in pre- 
dicting effort-allocations. It is interesting to note 
which variables were not significant in predicting our de- 
pendent variable. Effort-allocations were not significantly 
related to (1) how easy it is to get a good grade from a 
professor, (2) to how good the professor's ideas are, (3) 
to how entertaining a professor's lectures are, (4) to the 
relevance of his lectures for final examinations, (5) to the 
amount of personal contact with the professor? or (6) to the 
student's desire for the professor's approval. In general, 
effort-allocations appear to be more related to the per- 
sonal qualities of the instructor (individual attention, 
personal praise, friendliness) than to his teaching abilities 
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Table 5. Summary Table Indicating Proportion of 
Variance Accounted for in Effort-Allocations for all Variables & Cohorts 



VARIABLE 



PROFESSOR-STUDENT EXCHANGES: 

How fairly prof, treats student ( 1 ) 

Ease in getting good grade from prof. (2) 
How good prof.’s ideas are (3) 

Individual attention from prof. (4) 

Prof, preparing student for career (5) 
Prof, meeting student’s expectations ( 6 ) 
How entertaining prof.’s lectures (?) 
Relevance of lectures for exams ( 8 ) 
Personal praise from prof. (9) 

Personal contact vdth prof. (10) 

Amount prof, likes student (11) 

Student’s satisfaction with grades (12) 
Student’s e^ectations of prof. (13) 
Student’s desire for prof.’s approval (14) 
How well prof, plays role of prof. ( 29 ) 

How friendly prof, is (42) 

COURSE-STUDENT EXCHANGES: 

Work required in course (15) 

Amount learned in course (l 6 ) 

Course’s relevance student’s career (1?) 
Difficulty of course (18) 

Interest of course subject matter (19) 
Ibq>ectations of course ( 20 ) 

How well student will do in course (24) 
Competition for good grades (43) 

PEER-STUDENT EXCHANGES: 

Work friends expect student to do (21) 
Well friends expect student to do (22) 

Amt. student wants friends’ approval ( 36 ) 
Friends’ approval for good grade (37) 

EGO-EXCHANGES: 

Work student thinks he should do ( 23 ) 

How well compared to others in course (25) 
Ambition to get good grade (26) 

Pleased if got good grade (38) 

TOTAL VARIANCE EXPLAINED 
OBSERVATIONS (COURSES) 

DEGREES OF FREEDOM 



FRESHMEN SENIORS 
Male Female Male Feanale 



-4.9 



18.2 



6.0 



8.7 

-4.^ 

-5.0 



11.6 

8.6 

6.2 

— 6.4 



80.7 

134 

123 



15.4 

11.6 

8.4 

10.8 

14.7 

61.0 

146 

140 



-7.2 



4.0 



3.7 

8.5 

28.3 

5.9 

- 4.8 

8.1 

4.8 

10.1 

85.5 

135 

124 



7.8 

- 5.8 

- 5.5 



5.5 



13.4 



23.6 

7.0 



10:4 

78.9 

134 

125 



^Variables having a dash (-) opposite them were thrown out as not 
controlling a significant proportion of the variance in the stepwise 
regression analysis. The method by which per cent contributions of 
variables is calculated is discussed in section III of this chapter. 
Rounding errors account for fact that columns do not total exactly . 
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and qualities (ideas, relevance of lectures, entertainment 
value of lectures). Apparently a professor's teaching 
qualities are not as important as are his personal relation- 
ships with the students in inducing student exchanges in the 
form of working hard for the professor. Indeed, this find- 
ing is in line with our seventh theoretical proposition 
as stated in Chapter II (p. 47) : 

The more immediate the exchange system 
for a given behavior, the more influence 
it will have upon the behavior of the 
individual. 

We would argue that the giving of personal praise or per- 
mitting personal contact with the student is more likely to 
encourage reciprocation of all sorts, including working 
behavior on the part of the student, than, for example, 
providing the students with exciting lectures. Furthermore, 
since the freshmen students were not influenced much by 
any of the professor characteristic variables, and since 
freshmen typically have less contact with their professors, 
we may conclude that the immediacy proposition is indeed rel 
evant to exchange behavior. 

The most important single variable for the senior males 
in predicting effort-allocations is the friendliness of the 
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professor. In addition, the amount of personal praise from 
the professor, and the better the professor plays the role 
of professor, the harder the student vorks in the course. 

One variable which has a negative exponent is the fairness 
of treatment the student receives from the professor. 
Generally, one would predict that effvy-rt— allocations woul 1 
decline if the student were unjustly treated by the pro- 
fessor. (Homans' second proposition: "The more often 
within a given period of time a man's activity rewards the 
activity of another, the more often the other will emit the 
activity."^) However, the distributive justice proposition 
suggests that if a person is unfairly treated, he will be 
angered. In the situation of unjust treatment we can ex- 
pect that the actor will either withdraw from the system 
or else try to change the system into one of justice. 

Among the seniors, it appears that if they are unfairly 
treated that they work harder in an attempt to gain the 

rewards offered by the system. 

Reciprocation was generated among the senior girls 
especially when individual attention and amount of personal 
contact with the professor increased. These students appear 




^Homans/ Social Behavior, op . cit . . p- 53. 



106 



to work hard to maintain such behaviors on the part of the 
professor. To be noted also is the fact that there were 
two variables with negative expondents among the girls. 

These were the extent to which the professor was preparing 
the student for her future career and the extent to which 
the professor meets with the student's expectations. Here 
it would appear that if the professor does not prepare the 
student for her career, or does not live up to her expect- 
ations, she will work harder. 

It is to be noted that students may reciprocate with 
their professors in many ways — one of which is the amount of 
work they do in his course. They may reciprocate by partici- 
pating in class discussions, by not being critical of the 
professor, by showing the professor respect, and by attend- 
ing lectures frequently. In the next chapter we will fur- 
ther examine some of these exchanges through the use of 
canonical correlational analysis. We would expect, how- 
ever, that there will be an equilibrium between the profes- 
sor characteristic variables and the exchange variables; we 
would expect, in short, to be able to predict one set from 
the other. 

Course-Student Exchanges. When dealing with the question 
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of effort-allocations and course characteristics, we are 
dealing with non-human exchanges. That is, one of the com- 
ponents (i.e., the course) in the exchange is part of the 
non-human environment of the social actor. Among the ex- 
changes that a student can engage in with a course is in 
having feelings of liking or disliking of the course (an 
indirect exchange), in being critical of the course (in- 
direct exchange), in rating the course highly (indirect, 
again), or in working a certain amount in the course (a 
direct exchange). On the other side of the exchange, the 
course may provide the student with knowledge , it may be 
relevant to the student's career, it may be intrinsically 
interesting, and so forth. 

What we are interested in here are the variables that 
earn student reciprocation in the form of varying degrees 
of effort put into each of his courses. In short, we are 
asking what are the cross— pressures stemming from the 
course which will tend to produce significant variation 
in effort-allocations. 

Variations in the amount of effort put into various 
courses does not appear to be related to the relevance of 
the course for the student's future career. Surprisingly, 
this variable was not even significant for the seniors— 
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most of whom were in their final semester of university. 
Similarly, the student's interest in the subject matter of 
the course did not bring about reciprocation on the part of 
the students in the form of work behavior. How ^.11 a stu- 
dent expected to do in the course, and the amount of com- 
petition for good grades in the course did not have a 
significant influence on the work allocations of the stu- 
dents studied. 

The major variable controlling work behavior was, in 
fact, the amount of work required by the course. Students, 
it appears, devote more time to those courses if they are 
made to do so; if the course requires a lot of work, the 
student will tend to allocate his energies in such a way 
as to take this into account. This variable accounted for 
from between 13 and 28 per cent of the variations in effort 

allocations in the four cohorts. 

Among the freshmen students, the only other rel€'.vant 
variable in predicting differential work behavior was the 
difficulty of the course. For the freshmen, the exchange 
appears to be relatively straight-forward: the more dif- 

ficult the course, and the more work demanded of the stu- 
dents. the more work they do in the course. The notion 
that students work harder in subjects in which they are 
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interested appears to be little short of a romantic ideal. 
Instead, they parcel out their energies on the basis of the 
demands made upon them. 

Among the senior males, effort-allocations vere also 
influenced by the amount being learned in the course (5.9 
per cent) . The causal connection may be open to criticism 
here, however, since it is probably true that the more a 
student works in a course, the more he learns. Nonethe- 
less, an exchange explanation may be offered. The student 
is exchanging work for learning. Presumably, if the stu- 
dent was not learning, he would not find work reinforcing. 

As with professor-student exchange systems a negative ex- 
ponent characterized one of the variables. Here we found 
that the more the student expected of a rourse, the less he 
worked. (The reader will recall that a similar finding 
emerged from the analysis of the professor- student exchange 
system among the senior females, where the higher the ex- 
pectations of the professor the less the student worked.) 

One interpretation of this kind of finding is that if one 
expects a lot of a course or professor and the expected 
fruits are not borne, negative reciprocation occurs in 
the form of working less hard in that course. Among the 
senior females, the only variable relevant to effort-alloca- 



o 

ERIC 






110 



tions is the amount of work required by the course. 

The immediacy proposition would appear to be relevant 
to course-student exchanges; the more immediate the demands 
(such as difficulty of course or work required in the course ) , 
the greater the influence in effort-allocations. In short, 
the course characteristics most influencial in differential 
work behavior are the immediate and direct ones, those 
which form the contingencies for a good grade. 

Peer-Stu d ent Exchanges . By 'peers' we limit ourselves 
to a student's friends in each of his classes. The reason 

a 

for not including peers outside the class was that we thought 
that in terms of specific effort-allocations, peers outside 
the class would exert little or no influence. They might 
influence how hard a student works in general but not in 
how he allocates his energies among his various courses. 

The notion underlying peer exchanges was that peers 
might have expectations, or norms, as to how hard a student 
should work in a course. We considered four variables that 
we thought might influence effort-allocations. These were: 

(1) how much work friends in each class expect the student 
to do, (2) how well friends (in each class) expect student 
to do, (3) the amount that the student would like to earn 
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his friends' approval (in one class compared to his other 
ones) , and (4) the amount of approval from friends (in each 
class) that the student would get if he got a good grade 
in that class. 

In general, we would expect that if a student's peers 
place value on good grades and if they hold norms about the 
amount of work that one should do in a class, then these 
variables should be of greater importance in the allocation 
of efforts than would the professor-exchanges which, once 
again, are probably more remote than the peer influences. 

This expection was fulfilled. The only exception was among 
the senior males for whom the professor exchanges apparently 
were of greater influence than exchanges with the peers. 

For the other cohorts, peer exchanges had a greater influence 
than professor ones. It may well be that peer expectations 
among the senior males are not as crystallized as they are 
for the other cohorts. Alternatively, we can say that the 
professor characteristic variables are particularly influ- 
ential among the senior males. 

Peer exchanges accounted for from between 13 and 31 per 
cent of the variation in effort-allocation. The only variable 
that was significant for all of the cohorts was the amount 
of work that a student's friends expect him to do. This 
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variable was particularly influential among the senior fe- 
males (see Table 4, p. 100) where it accounted some 24 
per cent of the variation in effort allocation. For the 
other cohorts, the influence of this variable was between 
8 and 9 per cent. For the senior females, the friends' ex- 
pectations as to how well the student would do in the course 
also provided a significant pressure and produced 7 per cent 
of the variance in effort-allocations. Among the senior 
males the amount of approval for good grades (5 per cent) 
and how much work friends expect the student to do (8 per 
cent) were the two significant influential variables. Among 
the freshmen females the amount that the student wanted to 
earn the approval of friends accounted for 11 per cent of 
the variance in effort allocations while 8 per cent came 
from friends' expectations as to how much work should be 
done. Curiously, the freshmen males were negatively in- 
fluenced by the amount of approval for a good grade (-5 per 
cent) and by how well friends expected the student to do 
(-5 per cent), but positively influenced by peers' expecta- 
tions as to the amount of work that should be done (9 per 
cent) . Are we to conclude that freshmen males find peer 
approval unrewarding? Do they in fact avoid it? Is it 
possible that among the freshmen males approval is given for 



113 



low grades? Perhaps to earn approval, freshmen males con- 
form to the gentlemen's 'C norm: that is, they get approval 

for a low grade. Similarly, if their peers expect them to 
do well in a course, they work less hard in it to conform 
to their expectations. These are possible explanations but 
more inquiry will be required to confirm or aisconfirm them. 

Generally, it appears that peer exchanges are influ- 
ential in effort-allocations. Students, it seems, exchange 
a certain amount of work for the approval or disapproval of 
their peers. 

Eao-Exchanqes . As argued in the theoretical chapter, a 
pressure on an individual's behavior comes from his own 
attitudes and self-concept. For example, if an individual 
sees himself as an honors student, then in order to reaf- 
firm this image we might predict that he will be under some 
pressure to make his work habits conform to best facilitate 
the support of his self-image. If the student imagines him- 
self to be a good science student, then we would predict that 
in allocating his efforts among his courses, he will be under 
some pressure to ensure that he devotes enough time to his 
science courses so as to reaffirm his self-concept. We also 
thought that students probably have some notion as to how 
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good they are as students compared to their class-mates. 
Again, if they think they are in the upper portion of their 
class in ability, then this will provide some pressure to 
work so as to maintain this self-image. 

In all, we measured four variables that we thought 
might be relevant in effort-allocations and which we con- 
ceive of as ego-exchanges. These are: (1) amount of work 

the student thinks he should do in a course, compared to 
his other courses? (2) how well he thinks he will do com- 
pared to other students in the course (compared to how well 
he will do compared to students in his other courses) ? (3) 
how ambitious he is in each of his courses to get a good 
grade? and (4) how pleased he would be if he did get a good 
grade in one course compared to his other courses, 

Ego-exhcnages turned out to be particularly important 
for the freshmen males (33 per cent of the variance) and to 
a lesser extent for the other cohorts. For the freshmen 
males all the variables had some influence on effort-alloca- 
tions. The amount of work the student thought he should 
do accounted for 12 per cent of the variance? how well the 
student thought he would do in comparison to others in the 
class accounted for 9 per cent of the variance, while 6 per 
cent was accounted for by the student ' s ambition to get a 
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good grade. It also turned out that how pleased a student 
would be if he got a good grade was a negative influence. 

Once again, it may be that the causal sequence might be re- 
versed. if a student was doing no work in a course then he 
would be very pleased if he got a good grade. Presumably, 
if a student was working hard he would expect a good grade 
and might therefore not value it as much. 

For each of the other cohorts only one of the four 
variables was relevant to effort-allocations. For the fresh- 
men females, hard work appears to result when they think 
they will do better than most of the other students in the 
class (15 per cent of variance) . Here the exchange is one 
of exchanging work to reaffirm one's notion of where one 
fits into the grade hierarchy of the class. For the senior 
males 10 per cent of the variance was controlled by the 
amount of work the student thought he should do in the 
course. Finally, for the senior girls, the more pleased 
with the good grade, the harder the student would work to 
earn it. This variable controlled 10 per cent of the var- 
iance in effort-allocations for the senior girls. 



III. FINAL NOTE 



While it was possible to account for a good deal of the 
variation in effort-allocations it is to be noted that the 
amount of work a student does in a course is only one of many 
behaviors that he can engage in to maintain himself in an 
equilibrious relation to the various relevant exchange sys- 
tems. Indeed, working behavior on the part of the student 
is a primary exchange and, as we proposed in our theoretical 
model, many exchanges may, in fact, be going on at the second- 
ary level. We will have occasion to examine some such ex- 
changes in the chapter to follow. 

Since our research was non-experimental in design, the 
extent to which we were able to account for variations in the 
dependent variable was high — high, that is, compared to the 
usual sociological fare. For the four cohorts, the explained 
variances ranged from 61.0 to 85.5 per cent. And if we could 
estimate the proportion of variance unexplained due to meas- 
urement error, our total estimates of variance explained 

4 

might fall somewhere between 78 and 93 per cent. There is 



^One way in which we have attempted to make an estimate 
of the measurement variance will be noted here. A word of 
caution, however, is in order. In making the estimate we 
have made two assumptions; (i) that the reliability coef- 
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no doubt, especially in the case of the freshmen females, 
that we failed to consider all of the relevant causal var- 
iables. Furthermore, there is the influence of individual 



ficient based on the first and second estimates for the 
same variable reflect the measurement error for all the var- 
iables and (ii) that by taking the average of the two meas- 
ures on the dependent variable had the effect of cutting in 
half the measurement error of that variable. For each cohort 
we have calculated the measurement variance using the follow- 
ing formula, which is based on the above two assumptions: 



Measurement variance = 1 - 




2 





Where r^ represents the reliability estimate based on the 
correlation of the estimates for the question that was asked 
twice during the collection of the data. The correlations 
were as follows: 



i) freshmen males .9268 

ii) freshmen females .8139 

iii) senior males .9191 

iv) senior females .8565 



Applying the 
of: 

i) 

ii) 

iii) 

iv) 



formula, we got estimated measurement variance 



freshmen males 
freshmen females 
senior males 
senior females 



.0719 (7.2 per cent) 
.1775 (17.8 per cent) 
.0794 (7.9 per cent) 
.1387 (13.9 per cent) 



Using the above method, we may summarize the explained var 
iances for each of the four cohorts. 



EXPLAINED VARIANCE 
MEASUREMENT VARIANCE EST. 
UNEXPLAINED VARIANCE 

TOTAL 



FRESHMEN SENIORS 



Males 


Females 


Males 


Females 


80.7 


61.0 


85.5 


78.9 


7.2 


17.8 


7.9 


13.9 


12.1 


21.2 


6.6 


7.2 


100.0 


100.0 


100.0 


100.0 
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variability between the subjects. What we have provided is 
a prediction of effort-allocations in general, without taking 
into account differential values on the part of the students. 
Some may value grades while others are more responsive to 
peers. However, it is to be noted, that the relatively high 
explained variances would indicate that the individual var- 
iations are perhaps not as important as we might think. 

The advantage of using the particular approach we have 
used in the analysis of the data is that if we were simply to 



Another point to be noted is that in multiple regression, the 
weighting of the variables via the b coefficients represent 
the best fit. If another cohort were drawn from the campus we 
could expect some shrinkage in the multiple R if we applied 
the b's from the present cohort to the new one. To estimate 
the new multiple R, the following formula may be used: 




(N - 1)R^ - (n^ - 
N - n^ 



1 ) 



where R^ is the new multiple, N is the number of cases, and 
n^ is the number of variables. (See Philip H. DuBois, An 
Introduction to Psychological Statistics , New York: Harper & 
Row, 1965, p. 185.) If we were to select four more cohorts, 
each with the same number of course observations as our orig- 
inal ones, the shrinkage would be minimal: using the formula 
presented by DuBois the amount of variance explained in the 
new cohorts would be: 



i) freshman males 79.3 

ii) freshmen females 60.0 

iii) senior males 84.7 

iv) senior females 77.7 



Generally, the estimated shrinkage is less than 1.0 per cent 
in the R^. 
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ask students what variables effect their effort-allocations, 
no doubt we would find considerable variation in student 
opinion in the matter. By using multiple regression we 
are able to simultaneously adjust for the contribution of 
each of the independent variables measured and were also 
able to make statements about the proportion of variance 
controlled by each of the variables.^ By having the sub- 
jects provide estimates on a number of independent variables 
which we had theoretical reasons for thinking might be rel- 
evant to effort-allocations, we were able to assess the 
relative contribution of each without having the subjects 
being aware of what our dependent variable was. For those 
readers interested, C?.c.bles 8 through 11 are presented (pp. 
121-124) which provide detailed information on the weighting 



^The method by which the per cent contribution made by 
each of the variables is based on a paper by Robert L. Ham- 
blin, "Apparent Versus Underlying Relationships," (Report 
Number 1, I'inieographed, Washington University, St. Louis, 
Missouri, n.d.) , pp. 12-?'’, His formula is; 



Per Cent Explained Variance = 




100 



equals the Beta weight? R^ is the total variance explained. 
This technique of calculating contributions of variables has 
been used throughout ■zhis paper. 



o 
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of the various variables, on the t values for the signifi- 
cance of the Betas, and the partial correlations with the 
dependent variable. 

We are now ready to consider an analysis of the ex- 
change systems utilizing canonical correltions. 
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CHAPTER V 



Exchange Systems and Canonical Correlations 



I. INTRODUCTION 



The theoretical basis of this dissertation insists on 
the necessity of dealing with numerous independent and de- 
pendent variables sim^■'.ltaneously. Primary and secondary 
exchanges involve the notion that people may engage in both 
simultaneously. Unless we are able to deal with the vari2d>les 
in various exchange components simultaneously, we will not 
understand the ways in which equilibrium is attained in ex- 
change relations. To illustrate this point, suppose we 
imagine a student taking a course from a professor who in- 
sists on reading his lectures from a textbook. The student 
finding such lecturing dull, may reciprocate in many ways; 
he mayr for example, start a conversation with the person 
sitting next to him; he may yawn when the professor looks 
at him, or — if our student is especially daring— he may get 
up and walk out of the class. Here we have examples of 
more-or-less primary exchanges with the professor, the 
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student's behavior is most probably communicated to the pro- 
fessor. The student may, however, not yet be through with 
the professor: next time the student visits his family he may 
be openly critical of his professor. The student's sense of 
distributive justice has been violated (the professor has not 
lived up to the student's expectations) and giving vent to 
2ig]^c8sive feelings about the professor then will become 
reinforcing to the student because they allow the student, 
as it were, to 'get even' with the professor, to achieve 
equilibrium with him. Indeed, we would argue that the feel- 
ings of dislike that our student has for his professor are 
themselves reinforcing to the student because they not only 
rationalize the student's bad classroom behavior but they also 
help balance off the psychic losses that the student is incur- 
ring in taking a course from the professor. The above illus- 
tration is one in which negative exchanges have come to the 
fore; this same student may have extremely positive exchanges 

with his other professors. 

While in the previous chapter we were simply interested 
in locating the exchange variables relevant in the allocation 
of effort among various courses, our task now is to somehow 
get at the equilibrium that we suggest exists in exchange 
relations. The major difficulty is that we must simultaneously 



127 



take into account the various ways in which the student can 
reciprocate (the dependent variables) with his professor for 
his various characteristics. The difficulty is that we have 
multiple variables on both sides of the exchange. 

Canonical correlations provide one method of getting at 
the problem which we face. Unfortunately, this technique 
has received very little attention from behavioral scientists, 
and hence not much is known about them. In part our failure 
to make more use of canonical correlations probably reflects 
the fact that in our training we learn techniques that deal 
with one dependent variadjle at a time. As a result, we limit 
the kinds of research questions that we ask to those which we 
are able to handle with our research technology. It does 
seem to me, however, that an adequate exchange theory will 
have to take into account multiple variables on both sides 
of any excheuige. 

Owing to the limited use to which canonical correlations 
]^2Lve been put, there are still many problems connected with 
their use. For example, can one take the weightings of the 
variables as indicating the magnitude of causal importance? 
Since the calculation involves weightings which maximize the 
correlation between the two sets, how do spurious variables 
effect them? Inclusion of inappropriate variables may 
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seriously handicap the possibility of being able to replicate 
a study and come up with approximately the same weightings. 
Given these serious limiations, we will limit our use of 
canonicals to two of our exchange systems: the professor- 
student exchanges, and the course-student exchanges. 

When it was decided that canonical correlations would 
be used in the analysis of the data, attempts were made to see 
if it would be possible to perform a stepwise canonical cor- 
relation in much the same fashion as the stepwise regression 
analysis is performed. The advantage of such a procedure 
would be that insignificant variables would be thrown out. 
Fortunately, J. Philip Miller of the Washington University 
Computing Center was working on such a program and had read 
a paper dealing with the subject at the American Psychological 
Association's meetings in the fall of 1967. With his assist- 
ance, the stepwise canonical correlation analysis was per- 
formed on the data reported here.^ 



^Miller's technique involves taking the sums of squares 
of the partials for the canonicals and then dropping out that 
variable, on either side of the equation, that has the lowest 
score. In Miller's technique all variables are eventually 
dropped out. As a cutting point we used the first canonical 
partial and tested it for significance and retained ail those 
variables that had significant partials. That is, we stopped 
at the point where only variables with significant partials 
remained . 
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II. CANONICAL CORRELATION ANALYSIS OF TWO EXCHANGE SYSTEMS 

In Chapter II we proposed that exchange systems have 
a tendency toward equilibrium. If this is in fact the case« 
then by using canonical correlations, we should find that 
variations in one side of any exchange should be predictable 
from variations in the other side of the exchange. Hence we 
would expect, if our theory is correct, that variations in 
student’s exchanges with their professors should be predict- 
able, and balanced by, characteristics of their professors. 

Before we begin our presentation of data relating to 
two of the exchange systems, let us briefly examine the extent 
to which primary and secondary exchanges were relevant in 
student reciprocations with their courses and with their 
professors. By definition, we can consider both the courses* 
characteristics and those of the professors as constituting 
primary exchanges. That is, they are communicated to the 
student, and the fact that students could give estimates of 
them indicate that they were communicated. Table 10 (p. 130) 
indicates that both the primary and the secondary exchanges 
were relevant in students' reciprocations both with their 
courses and with their professors. The canonical analysis 
suggests, then, that to a considerable extent, equilibrium 
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Table 10. Proportion of Variance Controlled by 
Primaiy Secondary Exchanges, by Cohort, Sex, and by System. 



EXCHANGE SYSTEM 


FRESHMEN 
Males Females 


SSMIORS 

Males Females 


A. STUDENT EXCHANGES WITH PROFESSORS; 


i) Primary Exchanges 


25.8* 


29.2 


52.0 


39.1 


ii) Secondary Exchanges 


45.2 


30.8 


27.9 


36.8 


EXPLAINED VARIANCE 


71.0 


60.0 


80.0 


75.8 


B. STUDENT EXCHANGES WITH COURSES; 


i) Primaiy Exche.nges 


67.9 


- 


52.3 


43.2 


ii) Secondary Exchanges 


- 


76.6 


31.6 


30.9 


EXPLAINED VARIANCE 


67.9 


76.6 


83.9 


74.1 



^Per Cent contributions are based on the addition of the primaiy 
and secondary exchange variables listed in Tables 11 and 12. Calculation 
of per cent contributions was the same as in the case of the 
regression analysis. Explained variances do not al^ys total exactly 
due to rounding errors. Variables having a dash (-) opposite them^ 
were thrown out in the stepwise canonical analysis as not controlling 
a significant proportion of the variance. 
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is maintained through both primary and secondary exchanges, 
us now cast our attention toward the specific exchange 

systems . 

Course*"Student Exchancre System , We will start with the 
course- student exchanges because this system involves fewer 
variables than the professor- student system. The amount of 
variance that is explained by the weightings of the two sets 
of variables varies from 68 per cent ror the freshmen males 
to 84 per cent for the senior males. (See Table 11# p. 132) . 
Of the student variables# three are considered to constitute 
secondary exchanges (how much student likes the course# how 
highly student rates course# and how critical student has 
been of the course) and one is a primary exchange (amount of 
work done in the course) « With the exception of the fresh- 
men girls# the major way students reciprocate with a course 
is by working in it. Among the freshmen girls# reciprocation 
appears to be more likely to occur in terms of having feel- 
ings of 'liking' the course (43 per cent of variance) or by 
rating the course highly (33 per cent) . Perhaps the reason 
we had difficulty accounting of the freshmen females* al- 
locations of efforts was that they do not use working in a 
course as a reciprocator to the same extent as do members 




Table 11. Canonical Correlation Analysis of 
Coxirse-Student Exchanges, Per Cent Contribution of Variables 



132 




) 


CM ON 


rH nO U^ 


1 


• ! • 1 


• ••III 


J 


cn O 


-t Q cr\ 




-4- 0^ 


r- 



(0 

a) 

H 

a 






(0 

o 

H 



H 
O O 

to o 



H CV 



(nc\i 

c\I C\I 
H H 



C\J 

I • • I 

- 4 -c^ 









I i I 



(0 
u 
0 
o 
o 



a) 

(0 

0 

o 

o 

a 

•rl 

O 

a 

.. o 

CO Xi 

i-g 

PQ 

<U o 
H ? 



Vi 

> o 

-P 



0) 

CO 

u 

p 

o 

o 

CO 

Q> 

M 

"S 

o 

'B 

■p 

(0 

o 



H 

-4- 



a) 
(0 

o 
o 

0 

a 
a) 
( 1 ) 
rQ 

(0 

5 

1 

I 

(0 

H 

dl 

W)*H 
U 
O 



(0 

a) 

■p 

a 

u 

■§ 

o 

'B 

■p 

U) 



On C^CM On 



to 



H U^ 
-tH H 






ON 



rH 

O O 
OO 



cn «A CM NO 

to H O 
H cn 



NO 

NO 



c- On 

t • I i • 



NO 



H 

;48 



nO vO -4- O 
Cn- H 
H CM 



ON 


C3N 


CJN 


H 

ITS o 
tr\ o 


• 


• 1 1 1 1 


• 


• • 


l>- 


r- 




Vf\ 


nO 


nO 


nO Cn '" 




H 


H 



ITv 

H 






0) 

a) 

u 

a 

o 

0 
<p 

1 

.1 

CO 



CO 

H 



o 

CO 

0/-> 
O vO 
H 

a) 

CO 

§ 
o 
o 



H 



o 

CO 

p 

o 

o 

vh 

o 




0) 

u 

I 

a) 



4 -SI 

§ 



u 

C /^N (D 
H to -P 
H -P 
oJ N^ cd 

e 

o 
o 



a) 



(0 

•rl 



O <P 
(0 o 



■p 

o 

a) 

•o 

(0 



EH 

§ 



<P 

O 



(D 

a) 

H 



11!^; Ill 

‘ o 



u 

o 

o 



o 



W 

a 

o 



m w n: 




Q 

a 

H 



H 

O 
•rl 
( 1 ) <P 
‘ <P 

•rl 

Q 



■P 

(0 

a) 

"S 

H 



1 



CO 



o 



•dS 



(D 



0) 




j 

i 

I 





133 



^of the other cohorts. (See Chapter IV.) It is to be noted 
that being critical of a course is not an important (or even 
significant) form of reciprocation with a course. 

But v;hat are the course characteristics that produce 
these variations? Again, with the exception of the freshmen 
females, the most important course characteristic that elicited 
reciprocation was the amount of work required by the course. 

For freshmen females, important characteristics v;ere the amount 
the student is learning in the course and the interest they 
have in the subject matter of the course. 

For the freshmen males, the work required in the course 
was the most important in bringing about reciprocation. Among 
the senior males the amount of work required (44 per cent) , 
the amount learned (15 per cent) , career preparation (14 per 
cent), interest of the subject matter (14 per cent), and 
interest in the subject matter (13 per cent) , were the major 
influences in bringing about reciprocations. The difficulty 
of the course was insignificant for them. 

Among the senior females the amount learned in the course 
(34 per cent) and the amount of work required (44 per cent) 
were the major pressures producing reciprocation on the part 
of the student. 

Finally, since all of the canonical R's were significant 
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at the .001 level, we can have confidence that the course- 
student exchange system is tending toward an equilibrious 
state.,, Indeed, two of the people who developed canonical 
correlations discussed their use to study "the vibration of 
a dynamical system about equilibrium."^ As with our an- 
alysis of effort-allocations, we might point out here that 
the measurement variance probably accounts for the fact that 
the canonical R^'s are not higher than they are. Since we 
could not even have the advantage of averaging out measure- 
ment error on the dependent variable, our measurement var- 
iance would be greater than in the case of the regression 
analysis. 

Professor-Student Exchange System . As with the course- 
student exchanges, we were able to significantly predict 
student reciprocations from the professor characteristic var- 
iables. The canonical R 's varied from 60 to 80 per cent. 

The most important, single form of reciprocation in the 
cohorts was 'liking' the professor, a secondary exchange. 
Here the weighting of the variables suggest that this form 
of reciprocation accounted for from between 26 and 45 per 

2 

*H. W. Turnbull and A. C. Aitken, An Introduction to the 
Theory of Canonical Matricies ^ Londont Blackie & Son Ltd., 
1932, pp. 171-72. 
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cent of the variation. For the freshmen males, another 
important form of reciprocation is trying to impress the 
professor; this variable accounted for 26 per cent of the 
reciprocation. It is to be noted that working was not a 
significant form of reciprocation with the professor. This 
finding supports the regression analysis where it was found 
that among the freshmen little or none of the variance in 
effort allocation was accounted for by professor character- 
istics. And, in general, among all the cohorts reciprocation 
in the form of work was not particularly common. (See Table 
12, p. 136.) 

As in the course-student exchange system, criticism of 
the course is not an :.mportant form of reciprocation. Among 
the male students reciprocation in the form of trying hard 
to impress the professor was important (freshmen: 26 per 
cent; seniors: 25 per cent). 

What kinds of behaviors or characteristics on the part 
of the professors that produced these reciprocations? With 
the exception of the senior girls, the entertainment value 
of a professor's lectures appeared to be important in gain- 
ing student reciprocation (13 to 19 per cent of the variance 
for all but the senior girls) . The male students were in- 
fluenced considerably by how good the professor's ideas are: 




Table 12 (Continued) 
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about 20 per cent variance for both the freshmen and senior 
males. Among the girls, the friendliness of the professor 
appeared to be important in earning their reciprocation. 

Here we find 15 per cent of the variance explained for the 
freshmen and 22 per cent for the seniors. 

As with the course exchanges, we were able to predict 
variance in student reciprocation by the professor character- 
istic variables. Once again, we may tentatively conclude 
that this exchange system is in a more-or-less equilibrious 
state. Both primary and secondary exchanges were important 
in student reciprocations. 



III. FINAL NOTE 



The canonical correlation analysis provides support for 
our theory of human behavior in two ways. First, we argued 
that exchange systems will tend toward states of equilibrium: 
since the canonical ' s were relatively high we may ten- 
tatively conclude that equilibrious relations characterized 
the exchange relations. Second, we argued that primary and 
secondary exchanges would be relevant and this we found to 
be the case. In addition, the canonical analysis did indicate 
one of the possible reasons why we were not able to account 
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for as much of the freshmen girls' allocations of effort as 
we were able to for the other cohorts. Apparently this 
cohort is not influenced by their courses in the same way 
as the other cohorts. Fc the freshmen girls, reciprocation 
tends to be in the form of liking a course or rating it highly 
rather than working hard for it. The other cohorts tended 
to reciprocate by working. 

The two remaining exchange systems were not analyzed 
using canonical correlations because in each of these we 
did not include any other variable than the amount of work 
done as a possible dependent variable. Thus the exchanges 
with peers and with ego were only thought of in terms of 
work: the student works to live up to the expectations of 

peers and his ego. 

While we must be extremely cautious in our interpretations 
of the canonical analysis of the data, the technique does 
offer exciting possibilities for the analysis of exchange 
systems. Hopefully, more researchers will employ this method 
of analysis and along vith greater use no doubt will follow 
greater understanding of it. 
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CHArriR VI 



Theory and Researoh: A Discussion of Findings 

I. TKWPOniTCTIoyi; THE EXC HANGE PERSPECTIVE 

Exchange theory offers a perspective on human. behavior. 

It argues that human behavior is largely controlled by the 
consequences that human activities produce. Exchange theory 
takes the view that if an individual has been rewarded for 
engaging in an activity, then he will be more likely to 
engage in that, or in some similar, activity in the future. 
Social relations are continually being cemented, contin- 
ually being reinforced, by exchanges between persons. These 
exchanges may be positive or negative. However, where 
exchanges become predominantly negative in character, the 
theory of exchange predicts that the relation will be short- 
lived, and that there will be pressures to cease the exchange, 
or to bring it into a more rewarding condition. 

As we conceive of it, human exchange involves attempts 
by actors to achieve profitable and equilibrious relations 

and with themselves. Equilibrious relations 



with others 
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may be achieved through both primary and secondary exchanges: 
by primary exchanges we refer to those behaviors which are 
emitted, communicated, and acted upon by the other component 
in the exchange; by secondary exchanges we refer to those in 
which the behavior or sentiment is not communicated to the 
other component in the exchange; their importance in human 
affairs stems from the fact that through them, actors are 
able to reduce the costs of unprofitable exchanges* 

To illustrate this point with an example appropriate to the 
present study, take the case of the student sitting through 
a dull lecture: such a student may seek to alter his profes- 
sor's behavior and may, therefore, start a conversation with 
his neighbor — attempting, as it were, to indicate his dis- 
satisfaction with the professor's lecture* (In the reward 
history of the individual he may have found that by talking 
to his friend, that the professor would change his behavior.) 
The above illustration is exemplary of a primary exchange 
with the professor (as well as with the friend) . But the 
student might also decrease the costs of his negative ex- 
change with his professor via secondary exchanges: he might 
be critical of the professor to his family and friends; by 
doing so he 'gets even' with the professor* Further, the 
student might develop a feeling of dislike for the professor— 
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again, decreasing the costs of the exchange because the stu- 
dent then does not expect to find the professor rewarding. 

Above all, exchange relations are to be viewed as 
dynamic. Individual actors initiate and manipulate the 
behaviors of others. Indeed, there may well be a norm of 
equality operating. One is expected to achieve equilibrious 
relations with those with whom we interact. While there is 
always a danger of viewing man as a passive receiver of 
stimuli and then reacting to them, the orientation of ex- 
change theory is one in which the individual becomes a dy- 
namic component— he punishes undesirable behavior, rewards 
desirable behavior. Perhaps we too often over look the 
possibility that actors make full use of the cultural tools 
available to them for the manipulation of the social and 
physical environment. In our illustration of the student 
talking in class, if talking in class is considered to be 
a legitimate means of signaling to the professor that the 
student is bored, then by engaging in such behavior, the 
student may bring the professor under his control. The norm 
of reciprocity may be little more than a cultural expectation 
that we achieve equilibrious relations with those with whom 
we interact, a norm which probably has its basis in the 
socialization of the individual-he has been rewarded for 
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reciprocation, punished for non-reciprocation. 

II . Mft.TOR THE0PP.T1CAL COMPONEMTS AND T HE ft LLOCRTION OF EFFO RT 

By human exchange we refer to those actions or senti- 
ments which are emitted or felt by actors and which have a 
tendency to push toward a maintenance of profit equilibrium 
with other actors, or to those actions or sentiments that 
lead to harmony in the internal states of individual actors. 
This equilibrium may be achieved both through primary and 
secondary exchanges. In the canonical correlation analysis 
of professor-student and course-student exchanges we found 
that both types of exchange relations were relevant to be 
havior (see Chapter V). The evidence indicates, then, that 
to fully understand exchange behavior we will have to take 
into account secondary as well as primary exchanges. 

In our theoretical model we stressed the pot ibility 
that in dealing with any behavior there exists the possibility 
of exchanges with the non-human as well as the human environ- 
ment; in addition, we suggested that ego-exchanges may be 
relevant to the prediction and understanding of much of 
human behavior. Our research has indicated that both non- 
human (i.e., course) exchanges as well as ego-exchanges were 



relevant to the prediction of effort-allocation, just as 
human exchanges (i.e., professor and peer exchanges) were 
also relevant. Table 13 (p.l45) indicates the proportion 
of variance in effort-allocation controlled by the three 
types of exchange relations. While the proportion of 
variance accounted for by each type of exchange relation 
varied with each cohort, the evidence indicates that to 
account for effort-allocations all of these exchange systems 
must be taken into account. 

One of our major theoretical concepts was that of cross- 
pressures which we defined as "the pushes and pulls — the 
attraction and repulsion — of emitting any behavior involving 
a psychic calculus as to the profits and costs of emitting 
specific behaviors in the various exchange systems for which 
the behavior will have consequences." In allocating his 
efforts among his courses, we argued that a student is 
under varying pressures to reciprocate with the various 
exchange systems in which he is involved, and, given limited 
resources, would have to take into account these pressures. 
Suppose, for example, that in one course the student is 
asked to write an essay a week while in another course there 
is only a final examination. In allocating his efforts, the 
student may be under more pressure to work in one course 
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Table 13. Proportion of Variance in Effort^Allocations 
Accounted for by Type of Exchange System* 





TYPE OF EXCHANGE SYSTEM 


FRESHMfSN 
Male Female 


SENIORS 
Male Female 


A. 


Human Exchanges (Professor & Peer) 


23.5 


19.2 


36.3 


55.2 


B. 


Non-Human Exchanges (Course) 


24,2 


27.0 


39.0 


13.4 


C. 


Ego-Exchanges (Self) 


32.8 


14.7 


10.1 


10.4 




TOTAL VARIANCE EXPUINED 


80.7 


61.0 


85.5 


78.9 



*This table is derived from Table 4, P» 100* Columns do not 
total due to rounding errors in calculation. Method by which per 
cent contributions were calculated are discussed on p. 119* 
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than in another. However, since the grade may be based on 
his performance, he must allocate his energies so as to 
perform at a satisfactory level in both courses. The same 
point could be made for reciprocations with professors. 

If one professor gives a student a lot of individual atten- 
tion (and if the student values such attention) while another 
pays no attention to him, the student, from the professor- 
student exchange point of view, is under greater pressure 
to reciprocate with the first professor than he is to recip- 
rocate with the second one. However, simultaneous pressures 
might be coming from other sources: the peers in his first 

class may expect the student to do little work while in the 
second class, peers might expect the student to work hard. 
Similarly, if the first course is a chemistry course and 
if the student sees himself as a brilliant chemist then this 
will be an additional pressure to work in this course at 
the expense perhaps of his sociology course which he took 
simply to fulfill the social science requirement for his 
degree. The point is that students may be subjected to all 
sorts of competing demands on his efforts. But how did we 
take these cross-pressures into account in our research? 

The answer to this question lies in the operational- 
ization of the variables themselves. The reader will recall 
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that the way in which we measured the variables involved 
having the students provide estimates comparing one course 
to his other courses (setting his other courses to equal 
100), his professors with one another, his peers in one 
class compared to his peers in another class, and his own 
self-concept in one class compared to his other classes. 
Thus, we built into the measurement of the variables them- 
selves the notion of cross-pressures. The fact that we 
were able to account for a good deal of the variations in 
effort-allocations provides indirect support for the notion 
that cross-pressures are relevant in effort-allocations; the 
high explained variances are also suggestive that the theory 
in general appears to be a sound one. This is not to claim, 
however, that alternative explanations could not be used 
in the interpretation of the data. 

In Chapter II we presented the Ellis-Hamblin exchange 
model^ in order to facilitate the understanding of exchange 
behavior. The variables in this model are: behavior, rein- 

forcement, exchange stimulus, and instigating stimuli, Let 
us breifly apply the model to our research to see if it aids 
in an understanding of the process of exchange. In the past, 

^See p. 42. 
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students wi 11 have received varying degrees of reinforce- 
ment from various sources for working at various levels, 
for putting more or less effort into his various courses. 

If a student's work has been rewarded, then, as indicated 
by the model, the value of further rewards will temporarily 
decline but the probability of reinforcement will be in- 
creased. In the future, when the student is provided with 
an opportunity to, for example, write a paper, this instigat- 
ing stimulus will provide the basis for new efforts in writ- 
ing the paper: if the exchange stimulus (a particular profes- 

sor) has in the past rewarded the efforts taken by the student 
to write a good paper then, other things being equal, the 
student will put a lot of effort into writing the paper. If 
the student is again rewarded for his behavior by this profes- 
sor then this will increase the student's feeling that if he 
were to engage in the same behavior again, that this be- 
havior would be similarly rewarded. However, the reward of 
the professor might temporarily decrease the value of that 
reinforcement; the student would be temporarily satiated on 
professor rewards. What must be added to the model is some 
additional box that deals with the fact that a behavior re- 
warded in one system of exchange may be punished in another. 
Different exchange systems may reward similar behaviors or 
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they may be the inverse of one another. Professors may 
reward hard work on the part of their students; peers may 
punish it. The choice of behavior to engage in then be- 
comes extremely complex. Probably what happens is that the 
student will work less than the professor expects but more 
than the peers expect and in this way minimize the costs 
and maximize the profits in the behavior. Indeed, we would 
expect that the student would attempt to hide his efforts 
from his peers (keep up the Gentlemen's *C front) but work 
at writing a good paper and perhaps tell his friends that 
he dashed it off in two hours. 

The particular question in which we were interested was 
in the variables that are the most important in predicting 
effort-allocations. In short, what characteristics of the 
student himself, of his courses, of his peers or professors 
are most salient in rewarding differential work behavior? 
The data indicated that there was considerable variation 
in these variables from cohort to cohort. Among the fresh- 
men we found that there was no attempt to reciprocate with 
the professor through work behavior. This suggests that 
either students do not value the rewards offered by their 
professors or else the probability of reinforcement is low. 
In short, for the freshmen, to work hard probably will not 
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result in reinforcement from the professor. For the fresh- 
men, reciprocation v/ith themselves, with their peers, and 
with the course itself are more important in controlling 
differential effort-allocations. In order to earn the re- 
wards offered by the course (presumably a good grade, or 
learning a lot, or preparing one's self .for a career) the 
student works to earn these rewards. Among the senior 
students, reciprocation with professors is more important 
as a reinforcer for work. But self-exchanges, course ex- 
changes, and peer exchanges also appear to be relevant 
reward systems for working behavior. The specific variables 
that control — or reward — effort-allocation were discussed 
in Chapter IV. 

III. effort-allocation data as it relates to previous research 

In this section we will bring to bear evidence that re- 
lates to literature discussed in the first chapter of this 
paper. Although we have serious doubts as to the sagacity 
of using zero-order correlations as evidence for the establish- 
ment or rejection of hypotheses, we will employ them here 
only to see whether some of our correlations suggest support 
for, or denial of, some of the hypotheses advanced by other 
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r6S6arcli6rs • The reason why zero^order correlations are to 
be regarded with some suspicion is that the influence of 

other variables are not ordinarily taken into account. 

2 

In Chapter I, we cited a study by Carl H. Weaver who 
reported that students' ratings of instructors were directly 
related to how well the students expected to do in the 
instructor's course. If the student expected to do poorly 
in the course, he tended to give his instructor a poor 
rating, while if the student expected to do well he tended 
to give the instructor higher ratings. On reviewing their 
research, we concluded that their findings could be inter- 
preted in an exchange framework; students exchange a good 
rating of the professor for a good grade from him. In order 
to see if our data indicated a similar relacionship, we took 

the variable "how well do you think you will do in your 

course (compared to your other courses equalling 100) ? 
and related this variable to the extent to which the student's 
professors lived up to the students' expectations of what 
professors should be like and to how much the students liked 
their various professors. Table 14 (p.l52) indicates that 
while the zero-order c ^-relations were all positive, only 



^See Weaver, cit . 
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Table 14. Zero-Order Correlations Between 
Two Indicies of Professor Evaluations and Expectations 
Of Student as to How Well He Will do in Course 
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variables! 


FRESHMEN 
Males Females 


SENIORS 

Males Females 


24 cind 6 


.105 


,267^-«- 


.141 


.U6 


24 ani 27 


.175^^ 


.337^ 


.137 


. 325 ** 



^Variable 24 measured how well the student expected to do in 
a course; variable 6 measured the extent to which the professor meets 
the student's expectations; variable 27 measured the extent to which 
the student Hkes the professor. 

•KWith 125 degrees of freedom, r must have a value of .174 to be 
significant at the ,05 level, 

•K^ith 125 degrees of freedcan, r must have a value of ,228 to be 
significant at the ,01 level. 
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four of the eight correlations were significant. However, 
the probability of getting 8 positive correlations from 
random data is .004 so that our evidence provides some 
support for Weaver's finding. 

Weaver also suggested, on the basis of his data, that 
the personality characteristics of the instructor are less 
important in eliciting favourable evaluations from students 
than his teaching ability. To relate our data to this 
hypothesis, we correlated three teaching characteristic 
variables and the personality variable with the extent to 
which the professor meets with the students' expectations 
and with how much the student likes the professor. The 
results are given in Table 15 (p.l54). As an index of 

personality we used the variable, "how friendly is the pro- 
fessor," while for the teaching characteristic variables we 
used how good the professor's ideas are (3), how entertain- 
ing the professor's lectures are (7), and how relevant the 
professor's lectures are for tests and examinations (8) ; for 
instructor evaluation variables we used the extent to which 
professor meets students' expectations of what a professor 

\his is based on the 'Sign Test'; see Hubert M. 
Blalock, Social Statistics , New York: McGraw-Hill Book 
Company, Inc., 1960, p. 131. 



Table 15. Zero-Order Correlations Between Indicies of 
Instructor Evaluations and Indicies of Teaching and Personality 

Characteristics of Instructors 
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VAEIAHJES^ 


3 


Teaching 

7 


8 


Personality 

42 






6 


. 674 ** 


.745^^ 


.280** 


. 410 ^ 


FRESHMEN 


Males 


27 


. 736 ** 


.680*^^ 


.301** 


.517-^ 




6 


.339s» 


.459^ 


. 464 ** 


.112 




Females 


27 


.314«^ 


,53^s^ 


. 396 ** 


. 465 ** 






6 


.780^Ht 


.459^Bf 


. 359 ^ 


.358** 




Males 


27 


,623^«t 


.534-^ 


.204-5J- 


.481** 


OJSWiUXtO 




6 


.666-5Bt 


. 523 ^ 


. 428 ** 


. 416 ** 




Females 


27 


. 507 ^^ 


.46l*if 


.280** 


.108 



^"Varia^^les are • 

6 ; Extent to which professor meets with student’s expectations 
of what a professor should be like 5 
27: How much student likes professor; 

3 : How good professor’s ideas are; 

7: How entertaining professor’s lectures are; 

8: Relevance of lectures for tests, examinations; 

42: How friendly professor is. 



•«-With 125 degrees of freedom, r must have value of .174 to be 
significant at the .05 level. 

•JH^With 125 degrees of freedom, r must have a vlue of .228 to be 
significant at the .01 level. 
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should be like (6) and how much the student likes the pro- 
fessor (27) . Table 15 indicates that student evaluations 
of their instructors is consistently and significantly re- 
lated to the teaching characteristics of their professors. 

All but one of the correlations were significant at the .01 
level, and it was significant at the .05 level. However, 
student evaluations of their professors were also related 
to how friendly the professor is (our operationalization 
of personality characteristic) but here two of the cor- 
relations were not significant. Note that all of the cor- 
relations in the table are positive indicating that student 
evaluations of their professors c,re related to both the 
teaching and personality characteristics of their professors. 
The fact that two of the eight personality correlates were 
not significant but all of the teaching characteristic 
variables were significantly related to student evaluations 
suggests some support for VJeaver's contention although the 
evidence is by no means conclusive. Our evidence suggests 
that both personality and teaching characteristics are re- 
lated to student evaluations, although the fact that two of 
the eight personality correlations were not significant sug- 
gests some support for Weaver's contention that teaching 
qualities are more related to student evaluations than per- 
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3 onality characteristics. 

Another hypothesis suggested by our review of the ed- 
ucation literature is that "the presence of positive incen- 
tives lead to more efficient work."^ V7e will test this 
hypothesis by noting the zero— order correlations between 
the amount of student work done in a course and various 
variables that might be considered to constitute positive 
incentives. Table 16 (p.l57 ) indicates the zero-order cor- 
relations. It would appear that the presence of positive 
incentives stemming from the professor is significant for 
the senior students but not for the freshmen. Our data 
suggests that positive incentives are relevant to the amount 
of work done but this is certainly not the only variable of 
importance. Among the senior students, where there is 
greater contact between the professors and the students, the 
p]^ 0 SGnce of positive incentives appears to be relevant to the 
amount of work done in a course; among the freshmen there 
does not appear to be any consistent relationship in this 
matter. Our study indicated that positive incentives may 
be important if there is a good deal of contact between the 
professor and student (particularly if this contact is of 
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Table l6. Zero-Or^er Correlations Between 
Amount of Work Done in a Course and Various Positive 

Incentives 



VARIABIBS^ 


FRESHMEN 
Males Females 


SENIORS 

Males Females 


33 & 3 


.102 


. 259 ^^^ 


.363^ 


.306^^ 


33 & 4 


.024 


-.144 


.382^ 


.382^ 


33 & 7 


.136 


,292-JH^- 


.292^^ 


. 1885 J- 


33 & 8 


.092 


.146 


.248^ 


,420*«- 


33 & 12 


-.037 


, 303 ^- 5 {- 


.231^ 


.I9I* 



Variable 33 is the amount of work done in a course; 

Variable 3 is how good the professor’s ideas are; 

Variable 4 is the amount of individual attention from the professor; 
Variable 7 is how entertaining the professor’s lectures are; 

Variable 8 is the relevance of lectures to tests, examinations; 
Variable 12 is the student’s satisfaction with grades in course, 

•M-With 125 degrees of freedom, an r of .174 is required in order 
to be significant at the ,05 level, 

•J^^Jith 125 degrees of freedom, an r of .228 is required in order 
to be significant at the .01 level. 
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a personal nature) but that in allocating efforts among 
courses one must also take into account the demands made 
by the course, by the student's peers, and by the kinds of 
self-expactations that the student holds. 

The research conducted by Cogan on student work be- 
havior indicated that teacher characteristics were signifi- 
cantly related to the amount of self-initiated and required 
work that a student in the eighth grade did. Our research 
has indicated that unless there is personal contact between 
the instruct ■ and the student, teacher traits appear to 
have little salience in producing variations in the amount 
of work that a student does in a course. We must hasten to 
point out that our research deals with seniors and fresh- 
men in a university while Cogan' s study was based on junior 
high school students. In any event, his research, and the 
research reported here, is similar in that both used student 
evaluations of work behavior and teacher characteristics. 
While we found instructor characteristics were relevant to 
the effort-allocations of senior students, such was not the 
case for the freshmen students studied. The differences in 
findings no doubt reflects the differences between college 
and junior high school students, and no doubt also reflects 
differences in analysis procedures. We employed a regression 
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program vhich eliminated variables in order of least signi- 
ficance in the prediction of effort-allocations; Cogan 
relied to a large extent on analysis of variance and zero- 
order correlations to test his hypotheses.^ 

IV. SUGGESTIONS FOR FURTHER RESEARCH 

The issues raised by this dissertation are theoretical 
first and substantive second. Future research hopefully 
will direct attention to exchange processes whether they 
occur in the classroom, among peers, or within corporate 
structures. One possible avenue of inquiry would be to 
conduct studies concerned with the processes of primary and 
secondary exchanges as equilibriating mechanisms in inter- 
personal relations. Further, interesting questions could 
be raised as to the extent to which ego and non-human ex- 
changes are relevant to human behavior in general. We might 
also ask what kinds of behaviors can be almost totally ac- 
counted for by primary .exchanges? Under what conditions do 
secondary exchanges come to the fore? Is it possible that 
secondary exchanges are espectially important in bringing 
about equilibrious states in those exchanges in which dis 
tributive justice is often violated? 

^See p. 16. 
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At the substantive level, further research on effort- 
allocations might find it worthwhile to replicate the 
present research. However, modifications in the design 
of this research can be suggested. Designs which enable 
the researcher to average out measurement error are to be 
recommended. Possibly if a number of sets of estimates 
for the variables examined were to be obtained from each 
subject, a good deal of measurement error could be eliminated. 
In addition, future research utilizing magnitude estimations 
might be well advised to design a method of screening out 
subjects that are not particularly adept at making such 
estimates. Perhaps the utilization of some cross-modaility 
matching technique, such as having subjects draw lines of 
different lengths to indicate the magnitude of the various 
variables, would also improve on the reliability of measure- 
ment. From the reliability estimate in our research it 
appears that the freshmen females were not as accurate as 
we might have hoped, although I must confess that I did not 
detect uneasiness on their part in providing the estimates. 

In short, any procedure to improve measurement should be 
used. 

As a further elaboration of the present research, it 
might prove instructive to design research in which it is 
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possible to move back in the causal chain empirically. This 
we might refer to as a multi-phase regression analysis. Once 
having accounted for the variance in a dependent variable 
by some combination of independent ones, we might then take 
as problematic what is producing variations in each of the 
independent variables. In short, we would then treat each 
of the independent variables as new dependent variables. 

In this way it may be possible to increase our understanding 
of the causal networks that are producing variations in both 
the major dependent variables and in each of the independent 
variables. With regard to our own research, we might very 
well wish to find out why the predictor variables for females 
were different from those of relevance for the males. 

At the technical level, it is to be hoped that more 
research will go into the development of canonical correla- 
tions. To facilitate the understanding of complex human 
exchanges, it will be necessary to utilize procedures that 
permit the treatment of more than one dependent variable at 
a time: canonical correlations may, therefore, prove to be 
critical in broadening our understanding of exchange relations, 
particularly in cases where both primary and secondary ex- 
changes are relevant in equilibriating interpersonal re- 




lations. 
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V. CONCLUSIONS 



Theoretical research may be judged by various criteria. 
Three of the most important will be considered here. First, 
there is the question of whether the theory accounts for the 
data, or behavior that it claims to explain. Here we ask 
what kind of prediction was obtained utilizing the theoretical 
model. This is the explained variance criterion. In the 
second place, the efficiency and simplicity of the theory 
may be taken as criterion in the sense that good theory 
should be able to provide simple and direct predictions about 
the behavior under examinations. This is the simplicity 
criterion. Finally, research may be judged by the extent to 
which it provides plausable explanations of the behavior 
under examination. This is the meaningfulness criterion. 

Of these three criteria, it is probably fair to argue 
that our research has been fruitful on the explained variance 
and meaningfulness criteria but the simplicity of the explan- 
ation perhaps leaves something to be desired. Apparently 
while the principles of human behavior are reasonably straight 
forward, the number of variables required to predict the 
particular behavior of interest in this research were numerous. 
Hence we are not able to come to a statement or prediction 
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equation that includes only two or three variables. 

Taking the criterion of explained variance, our study 
was able to account for from between 61 and 85 per cent of 
the variations in students' effort-allocations among their 
various courses. While we are not proud of the 61 per cent 
prediction for the freshmen females (although even that 
level of prediction is not particularly coiamon in socio- 
logical research) , the other explained variances for the 
other three cohorts variod within the 79 to 85 per cent 
range. In general; then, we were able to account for a 
large and significant proportion of the variation in effort- 
allocations. Hence the theory of exchange appears to offer 
exciting possibilities in the explanation and prediction of 
human behavior. 

But what of meaningfulness? Here, of course, one of the 
difficulties is that what is a meaningful explanation to one 
person may not be particularly so for another. The reader 
will therefore have to judge for himself as to whether 
the theory and the data offer a convincing explanation of 
the behavior under examination. In general, we have argued 
that human behavior is largely controlled by the consequences 
that human activities produce. Further, we argued that 
exchange behaviors involve attempts by actors to achieve 
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profitable and equilibrious relations with others and with 
themselves. Such equilibrium is obtained, we axgued, through 
two kinds of exchanges, the primary and the secondary . We 
also noted that any given behavior may have consequences 
(both negative and positive) of the individual which stem 
from numerous exchange systems. One system may reward the 
behavior, another punish it. The differential rewards and 
punishments gives rise to cross-pressures on the individual. 
For the prediction of effort-allocations we argued that pro- 
fessor, peer, course, and ego exchanges all needed to be 
considered. And we argued that the allocation of efforts 
among courses will depend on the peculiar array of compet- 
ing cross-pressures, or competing reward structures, in 
which each student is involved. The view of human behavior, 
in short, is that it occurs in a field of alternative rewards 
and reward systems and that to understand, and to predict, 
behavior we have to excimine these as they relate to each 
individual. In addition, we argued that in exchange rela- 
tions, humans have various ways of achieving equilibrious 
states both with other actors but also in their internal 
states. Central to this point of view is the notion that 
such equilibrious states are rewarding in and of themselves 

4 

and that man seeks to achieve these rewards so as to best 
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profit by his activities. 

Given the extent to which the theory was confirmed 
through the ability to provide fairly high prediction, and 
given the fact that the theory appears to offer a meaningful 
explanation suggests that the theory ought to be further 
examined and refined. It appears to be a good theory. 



CHAPTER VII 



A Brief Summary 



I, INTRODUCTION 

The objectives of this research were to examine the ex- 
change processes relevant to the differential efforts stu- 
dents put into their various courses, and to deal with ex- 
change processes in general. In the theoretical chapter, 
we argued that four exchange systems would be relevant to 
the effort-allocations of students. These were: professor- 
student exchanges, course-student exchanges, peer-student 
exchanges, and ego-exchanges. To earn the rewards offered 
by these systems, one of the behaviors that a student can 
engage in is to do different amounts of work in his courses. 
If a professor gives brilliant, exciting lectures then one 
of the ways in which a student can reciprocate with his 
professor is to work hard for him. Similarly, if a student 
finds the subject matter of a course interesting, one of 
the ways he can reciprocate is to work hard for the course. 
In the case of course exchanges, however, doing a certain 
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amount of work may be required to earn the rewards of a 
respectable grade in the course. Peers may have norms 
about the amount of work a student should do in a course 
and hence students may reciprocate with their peers (and 
earn their approval) through working the expected amounts. 
Finally ego-exchanges may be relevant to effort-allocations. 

By ego-exchanges we refer to those internal equilibriating 
mechanisms by which an individual maintains a consonant 
relation between his self-image, attitudes, and the behaviors 
in which he engages. If a student sees himself as a bril- 
liant physics student, then there will be some pressure to 
reciprocate with this self-image, some attempt through his 
behavior to confirm this self-image. Hence we would predict 
that if a student sees himself as a good physics student 
that this will operate as a pressure on him to work hard in 
that course (perhaps at the expense of his other courses) . 

In addition, we have proposed that there are two-basic 
pressures operating in exchange behavior: first, there is 
the pressure to reciprocate with those components to whom 
one has a debt, there is a pressure to achieve an equilibrious 
relation with those we interact with; in the second place, 
we have argued, that individuals attempt to profit by their 
behaviors. We have proposed that all reciprocation does not 
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necessarily take a direct form— we may not tell a professor 
he has just delivered a good lecture— we may, instead, simply 
develop a liking for the professor. When exchanges are direct 
we refer to them as primary exchange s > when they are not 
direct we refer to them as secondary exchanges . Both may 
function, however, to bring the actor into an equilibrious 
relation with the other person. In the allocation of efforts 
we argued that students would be torn because of the pres- 
sures to reciprocate, or to earn the profits, offered by 
the various exchange systems for which work behavior has 
implications for him. Thus we utilized the concept of 
cross— pressures and proposed that effort— allocations of stu- 
dents will be proportional to the cumulative pressure-to- 
work stemming from the various exchange systems for each of 
the courses in which the student in enrolled. Clearly, 
some exchange systems might reward hard work behavior while 
others might punish it. 

Our major task in the empirical level was to discover 
the significant variables in each of the exchange systems 
that made contributions to the prediction of effort-allocations. 
At the theoretical level, our job was to account for, or to 
explain, the relationships discovered. 
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II. DATA COLLECTION AND ANALYSIS. 

Data on some 43 variables vere collected from 60 fresh- 
men and 60 senior students enrolled at Washington University, 
St. Louis. Information for the variables on all the 3-unit 
courses in which the student was enrolled was collected 
through the use of magnitude estimation procedures. In all 
data on 280 freshmen and 269 senior student's courses were 
obtained. Two statistical procedures were employed in the 
analysis of the data. In an attempt to isolate the variables 
significant in predicting differential effort-allocations, 
a multiple regression program with a stepwise option (where 
insignificant variables drop out, one at a time, until only 
significant variables remain) . In addition, a stepwise can- 
onical correlation analysis was used to examine the exchange 
processes between professors and students, and between courses 
and students. Since magnitude estimation procedures provide 
data where error is log-normally distributed, we made log- 
arithmic transformations of the data. The result of this 
procedure is to transform linear relations to multiplicative 
ones. Other research notably that conducted by Robert L. 
Hamblin, has demonstrated that multiplicative, not linear, 
relationships appear to best describe the relation between 
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social and psychological variables.^ The reason vhy we were 
forced to utilize the multiplicative model is that in both of 
the statistical procedures employed, error is assumed to be 
normally distributed. 



III. RESULTS 

We found that all three types of exchanges were relevant 
in the prediction of effort-allocations. Although the pro- 
portion of variance controlled by each of the types of ex- 
change varied from cohort to cohort (the four cohorts were 
freshmen, males and females; seniors, males and females) oach 
type made significant contributions to prediction. Human 
exchanges (professor and peer) accounted for from 19 to 55 
per cent of the variance explained in the various cohorts; 
non— human exchanges (course) accounted for form between 13 and 
39 per cent; and ego-exchanges explained from 10 to 35 per 
cent of the variance in the various cohorts. 

In general, we were able to account from 61 to 85 per 
cent of the variations in effort-allocation. The 61 per 
cent was for the freshmen females with whom we appeared to 
jiave either failed to include all relevant variables or exse 

^Cf., Hamblin, Ratio Measurement," oj^. cit« 



171 



received much less accurate estimations. The evidence is that 
the reliability of their estimates was much lower than for 
the other cohorts and hence error in measurement may account 
for our failure to achieve high explained variances for this 
cohort. For the other cohorts the explained variances were 

78.9, 80.7, and 35.5 per cent. 

We found that freshmen students were not much influenced 

by any of their professor characteristics in their effort- 
allocations; among the seniors between 23 and 25 per cent of 
the effort-allocations were based on professor-student ex- 
changes. Apparently, freshmen do not rec'procate with their 
professors by working hard for them. The pressures stemming 
from other exchange systems appear to exert the significant 
influences. Among the seniors, the personality character- 
istics of the professor, and particularly the amount of per- 
sonal attention from the professor, rather than the teaching 
qualities of the professor appeared to be most salient in 
earning student reciprocation in the form of differential 
work allocations. 

Course-student exchanges were relevant in predicting 
effort allocations. The amount of work required by the course 
was the single most important variable here. Alone, this 
variable accounted for from between 13 and 28 per cent of the 
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variance explained in the four cohorts. Among the freshmen 
it was found that the difficulty of the course was also a 
relevant predictor of effort-allocations. This finding 
was, in fact, anticipated in our theoretical chapter were 
we proposed that: 

The more immediate the exchange system 
for a given behavior, the more influence 
it will have upon the behavior of the 
individual. 

Evidence in support of this proposition came fr^m both the 
professor-student and the course-student exchanges. The 
more personal contact (and personal attributes) of the pro- 
fessor, the more likely the student was to engage in recip- 
rocations in the form of work — presumably personal contact 
creats higher pressures for reciprocation than, for example, 
giving a good lecture. Thus, it is no surprise that among 
the freshmen, where there is little professor contact typical- 
ly, that professor variables were not relevant in predicting 
effort-allocations. In a similar vein, the more immediate 
the demands of the course (amount of work required, dif- 
ficulty of course) had a significant influence on effort- 
allocations while such remote variables as a course's rel- 
evance for a student's career, or the interest of the subject 
matter of the course did not make significant contributions 
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to a student's effort-allocations. 

A student's classroom peers may, ve thought, have certain 
expectations about how much work a student should do, and 
we therefore attempted to assess the importance of peers in 
effort-allocations of students. To earn the respect and 
acceptance of peers one must conform to their expectations 
and hence pressures to work — or not to work — might stem from 
this source. As it turned out, the amount of work peers 
expected a student to do was a significant influence on 
effort-allocations, controlling from 13 to 31 per cent of 
the variance. 

Finally, we expected that ego-exchanges might make a 
significant contribution to the allocation of efforts among 
students. Such variables as the amount of work that the 
student thinks he should do in a course, how well he thinks 
he will do compared to other students in the course, how 
ambitious he is to get a good grade, and how pleased he 
would be if he got a good grade were all measured. It 
turned out that ego-exchanges made independent and significant 
contributions to the prediction of the amount of work students 
put into their various courses. (They accounted for from 
between 10 and 33 per cent of the variation in effort-alloca- 
tions.) 
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The analysis of exchange systems via canonical cor- 
relations indicated that primary exchanges accounted for 
from between 26 to 52 per cent of the exchanges between 
professors and students in the four cohorts, while the 
secondary exchanges accounted for from 28 to 45 per cent. 

For course-student exchanges, the data indicated that both 
primary and secondary exchanges were relevant. In addition, 
the canonical correlations produced relatively high R*s 
allowing us to tentatively conclude that the exchzmge sys- 
tems were tending toward equilibrium. Further, the analysis 
provided some evidence for the idea that a major way in 
which exchanges between various components in a system 
maintain equilibrious relations is through secondary ex- 
changes . 

In general, then, the research provides inductive 
evidence for the modified theory of exchange that was pro- 
posed. We were able to account for a good deal of the be- 
havior which we sought to explain. 
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